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SECTION 1 | INTRODUON

1.1 | About This Manual

ThisSymphoniePR®User's Manuais organized to provide a system overview followed by more

detailed configuration and installation instructions. Users already familiarpvkiious generatios of
Symphonie loggers and iPacks will notice similar menus and terminology in the SymphoniePRO system.

CKNRdzaAK2dzi GKA& Ylydzrfx GKS GSNXY aAatlk O1¢ NBFSNA
reading theentire manual to take adantage ofall the features and get the most out of your
SymphoniePRO system.

1.2 | Manual Style Guide

Typographic Conventions

This type style is used for the general body of this manual.

Links to other sectionand relevant information are underlinetlinksmay also béolded and/or
italicizeddepending on the location of the link.

Instructions inBold Typerefer to software commands and require you to perform an operation on
screen, such as select tisgtestab, or press théownloadbutton.

Instructions il Bracket§ refer to the logger keypad functions.

This style is used to show actual prompts and messages that appear on the
SymphoniePRO logger  display.
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Symbols

This symbol is used to represent toigid in the SymphoniePRO
Desktop AppPutting your cursor over the symbol will reveal additiol
information relevant to a term or feature.

This symbol indicates information that is critical to understanding th
operation of the equipment and/or actiotisat could damage the
equipment without endangering the user.

This symbol indicates whedditional documentation is required or
recommendedor the user tdfind informationpertaining to sensors,
instruments, and/or equipment other than the Symphoni@Réyger

This symbol indicates a hazard to the user, the equipment, or both
that could result in serious injury or damage.

This symbol indicates an electrical hazard to the user.

This symbol indicates a hot surface hazard to the user, the
equipment, or both.It may also indicate that bacon is cooking
nearby.

B> e o

This symbol indicates an ESD hazard to sensitive equipment.

SymphoniePRO_Datalogger_ProductManual
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1.3 | Quick Start
The basic steps necessary to start receiving data from your SymphoniePRO system are as follows:

1. Corfirm that the SymphoniePRO logger & iPaeke upto-date firmware versions.

2. Establish wireless service for the iPagkcontacting your preferred wireless service provider
(NRG Systenis rot a wireless service providér.

3. Install SymphoniePRDesktop Apsoftware on PC

Configure networkfirewall to allow for remote connectiond:oggerto-PC, and P®-Logger

5. Configure logger and iPa@dnd set up site information and communication schedule using
SymphoniePROesktop Apsoftware and USB cable; save a copy of the Instrument
Configuration File (*.LGR)

6. Getfamiliar with navigaton2 ¥ € 233SNJ F yR At | O]l dzaAy3 (KS 233

7. Perform communication testsuch as successfully transmitting a data file via email, making a
direct connection, remotely @nging the logger configuration, etc.

8. Install the shelter boxand PV panel on the tower.

9. Install hanging brackebn the back of the iPack or logg&mount in the shelter box.

10. Connect earth groundingnd mount the wiring panel in the shelter hox

11. Connect sensort the wiring panel

12. Gonnect the wiring panéto the logger

13.{ ON2ff OGKNRBdAK Fff OKFIyySta 2y f233SNNa RAALI I
SymphoniePROesktop Appto verify correct sensor connection and configuration

14. Perform test call or connectiomnd confirm receipbf data file

15. Use SymphoniePRDesktop Appto download and import a raw (*.RLD) file.

16. Opensome*.RLD filesand use QuickView to review data.

H

Doaan
L L 1]

[221 +FG GKA& 0S| dziahdingitingjustiike foiir Sadrite @rizamtic holieQas yo# dit8oyn to read it.
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14| Getting Help

NRG Systems offers a variety of support options to help you get the most from your NRG product. If you
have questions about your NRG product, first loothi product documentation or the Knowledge Base

on the Technical Services section of the NRG Systems website

www.nrgsystems.com/technicaupport

If you cannot find the answer, contagbur salespersoor NRGSystems Technical Support for assistance
using the information below. Customer support is available 8:30 AM to 5:00 PM ET, Monday through
Friday.

Telephone: +1 80482-2255 ext. 3
Fax: +1 804822272
Email:support@nrgsystems.com

When you call or email, please have the appropriate product documentation at hand and be prepared to
give the following information:

Customer name

Who purchased equipment

Item number or description

Serial numbers oéll involved sensors & equipment

When equipment was purchased

Where equipment is installedterrain conditions

Description of the problem with some detail

Once again, theesial numbers of dlinvolved sensors & equipment
What events took place leading up to the problem

What you have tried while attempting to solve the problem

And finally, the erial numbers of all involved sensors & equipment

=2 =4 =4 =4 -4 4 4 -4 -8 - 9

SymphoniePRO and the SymphonieERGktop Approduce several types of diagnostic data related
the equipment operation and the softwar&ou may be asked to provide data files or logs to help us
investigate an issue. All information and data provided are kept strictly confidential.

NRG Systems maintains an extensive website which includesdaptin customer support area. If you
need assistance at times other than our regular business hours, we suggest visiting our website,
WWw.nrgsystems.com

All instruments, sensorspftware,and towers manufacturedy NRGSystems are designed to be
reliable and easy to use. We welcome your comments and appreciate your help in making our products
the best available.

SymphoniePRO_Datalogger_ProductManual support@nrgsystemsom | Pagelo
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1.5| ProductOverview

The NRG SymphoniePRO Data Logger is an advanced, inteat, lowpower, microprocesser

controlled data logging system specifically designed for conducting resource assessments for the
renewable energy industrEach ofthel6ori ¢ a i I Y R NR &fKstaytigiddedatong; and NI 3
other statistical values are calculated from continuous 1 second data samples.

The SymphoniePRO logger has selectable statistical averaging intervals (1, 2, 5, 10, 15, 30, §0 minutes
One second samples can be recorded byltiggierallowingreview ofthe sampleby-sample data for

complex scientific studie®ata intervals are timstamped with the beginning time of each interval and
arewritten to the internal Flash memory. If an SD card is installed, the data will alsoteel sin the SD

card.

Addition of an iPack allows flexible options for data transfer through remote MetLink connections or
standard email serviceMetLink is a proprietary protocol optimized fdliRGoggers and transfers data
over multiple types of commuaation interfaces. MetLink allows connections to be initiated from either
direction (from the logger or from SymphoniePR&sktop Apjp and the MetLink Monitor utility can be
used to view the status of active connections.

Various communications optionseaavailable to fit your application and location anywhere in the

world. Cellular iPackGPS units can be easily connected to the back of the SymphoniePRO logger to
enable remote communications via a cellular network. iPackACCESS can be used in conjuhaion wi

BGAN M2M Satellite module for satellite communications capability where cellular service is either
unavailable or unreliable. iPackACCESS can also be used to connect the SymphoniePRO logger directly to
a SCADA system or local area network (LAN), wieal¢ime (i.e., 1 Hz) data can be polled via Modbus

TCP.

The SymphoniePRQesktop Apps used to process raw data files as well as configure and communicate
with the SymphoniePRO logger and iPacksi{iaconfiguration requires a laptop and USB adapter
cable, while remote communication requires internet service.

Sensor scale factors and offsets configured in the SymphoniePRO logger can be edited with the
SymphoniePRDesktop Appafter data has been collected. Raw data is stored in the Site database file
and can be exported to a tadelimited text file (ASCII). The potential to edit scale factors and offsets in
the Timeline view at any time provides the opportunity to change how raw files will be processed before
generating ASCII data files.

SymphoniePRO_Datalogger_ProductManual support@nrgsystemsom | Pagell
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Features othe SymphoniePRO Data Logger System

The SymphoniePRO logger is acBénnel or 1&channel data logger optimized for renewable energy
resource assessment. SymphoniePRO and its accompanying iPack are designed to be easy to install and
reliable in any climate

Data

- Proprietary, encryphble data files
- Can be exported as tatkelimited text files (ASCII) compatible with leading industry software

Data Logger

- QGomplies with industry standards such as IEC614BQ

- Requires no compleprogrammingfor data collection

- Statistical data stored include Average, Standard Deviation, Maximum and Minimum values for
each channel, Maximum-8econd Gust, and Direction of Maximum Gust

- 1 Hz sample dateonfigurable

- 8 MB nternalflash

- External writeonly SD card slot

- Highresolution analogo-digital conversion

- Firmware for the iPack (and SymphoniePRO logger) can be upgraded remotely or on site using
the Desktop App.

Software

- 1 @LAtlI0ofS FNBS G2 R24yft2FIR TNRBY bwD {eadsSvyaqQ ¢
- Easilyconfigures PRO data logger & iPack
- .LGR instrument configuration file can be created in the Desktop App, saved to a computer, and
loaded onto the PRO logger at a later time
- Allows viewing of redime 1-second data during a Metlink connection
- Convenient acess to complete sensor history information in the Timeline screen
- Integratedsatellite image map for viewing site locations
- POPAuto software utility to automate extraction of emailed data

Communications

- iPackGPS kits for cellular communications provéteate data collection via-eail and/or
MetLink (TCP/IP)

- iPackACCESS kits for EthefMddbuscapable)and BGAN M2M satellite communications

- Remotechanges to sensor configuration and communication parameters via MetLink

- Integrated Global Positioning Sgst (GPS) in iPackGPS and iPackACCESS
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Channels

Below is a summary of available measurement channels on LOGR Data Logger | PV:

Channel Type Channel Count (Capacity) Channel Number Range
Counter 12 lto12

Analog | 2.50r 5 V Excitation 3 1315

Analog |50r 12 V Excitation 4 16-19

Analog | RSCM 7 20-26

Serial (R@85) 24 27-50

Calculated 10 100-109
Power

- System power provided through rechargeable 2200 mAh batteries in the iPack
- 12V external power input terminals on iPack for connecting auxitiawer system

1.6 | Precautions

Failure to adequately ground the system puts the logger and sensac
risk for electrostatic damage (ESDhe included grounding cable
should be affixed to Earth ground to provide a discharge path from
logger to eath.

Care should be taken to avoid ground loops in the system when
planning out your installation.

Environmental Considerations
1 Sensor cables become less flexible and are more easily damaged at very low temperatures.
Make sure that all cables are securely fastened so they do not flap in the wind.

91 If the equipment will be exposed to high salinity, use protective grease or othlecttiie agent
on terminals and ground connections.

SymphoniePRO_Datalogger_ProductManual support@nrgsystemsom | Pagel3
Rev. 9.0 29 January 202«



NRGProduct Manual
SymphoniePRO Data Logger

SECTION 2 | SYSTEMERVIEW

This section of the manual is designed to provide you with the basic information needed to prepare and
install your SymphoniePRO system successtdigtion 3 | PrdnstallationPreparation

This section provides an overview of the hardware and software you will use to prepare your
SymphoniePRO system fostallation in the field. Relevant operational details are provided to help you
optimize the system and its communications for your site and project.

All SymphoniePRO logger settings are configured through the software via MetLink connection (USB or
remotS0O NI G KSNJ GKIFIy GKNRdzZAK GKS f233SNNRa | SeLI RO LYyA
completed via USB cable and not remotely.

Logger settings are configured in theggerand Channelsscreens found in the Instruments section of

the Site screen in SymphoniePR&sktop AppTo initially configure your logger, install thecBll

batteries or connect the iPack to power it up, connect the logger to your PC using the USB cable, and
start SymponiePResktop App
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3.1 | Firmware Updates

It is critical that your SymphoniePRO logger and accompanying iPack are using the most recent versions
of firmware.The most recent versions of firmware can be downloaded from the NRG Systems website

or through the SymphoniePRO Desktop App.

Firmware files are loaded onto the PRO logger and iPack through the Desktaghi#ephe logger and
iPack are connected via USB cablagmote Metlink connectionAutomated action€an also be used
to install the latest firmware.

Once connected with SymphoniePRO Desktop App, iPack firmware can be updated to the latest version
compatible with the SymphoniePRO logger. SymphoniePRO iPack firmidrave a version number
in the format NN.NN.NN.ifw.

Updating iPacks with SymphoniePLUS3 Firmware
Any iPack that you will be using with the SymphoniePRO loggst haveSymphoniePRO iPack

firmwareinstalled on it

For anyiPackGPS with SymphoniePLU88hifvare version 60or higher or anyPackACCESS with
SymphoniePLUS3 firmwaneersion 06or higher, the iPack can be updated using the Desktop App.

For anyiPackGPS with SymphoniePLUS3 firmware ver&8or lower or anyiPackACCESS with
SymphoniePLUS&mware version & or lower, the iPack must be updated using Symphonie Data
Retriever (SDR).

3.2 | PhysicaEquipmentPreparation

Installing D-Cell Batteries

1. Remove the black ABS plast@ver by loosening the three captive thumbscrews.
2. Insert Dcell bateries in the orientatiorshown below.
3. Reinstall the cover and tighten the captive thumbscrewsgroceed tolnstalling PSCMs.

D-Cell battery insertion is shown above. The fabulous nails are not included.
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Installing RSCM

1. Remove the black ABS plastic cover by loosening the three captive thumbscrews.

2. InsertP-SCM card(dhto the proper channel(s) that correspond to tHeGR instrument
configuration file P-SCM slots are labeled with the channember in the diagram belowand
on the loggePCB.

P-SCM cards are keyed and can only be completely inserted in one orientation.

Do not force PSCM cards into slot$orcing a FSCM card inta slot may bend or
break the pins on the card.

3. Reinstall the cover and tighten the captive thumbscrews.

P-SCM cards are inserted below the&l batteries. Again, with the nails: gorgeous but unfortunately not included.

Opening & Closing the iPack

The iPack enclosure consists of two halves securgéther by four recessed screws, two from each side
of the enclosure. A gasket in between the two halves aigtit O-rings provide an environmental seal
for the iPackprotecting the internal electronics from the elements.

Risk of ESD damage to interecamponents! Discharge static electricity by touchii
the metal shell of the DB25 connector on the iPack enclosure before proceedir

Opening
To open the iPack, remove the four recessed screws from the relevant holes in the encdasure
indicatedbelow. There are two screws in each hslfell. The iPack enclosure will then split apart.

Closing

1. Verify that thegasket is seated properly, the eightri@gs are in place in the corners, and all
cables are clear of the edges.

2. Place the empty enclosut®alf onto the half containing the PCB & battery.

3. Install the four screws into the appropriate holes and tightemo screwsper half-shell.
To prevent crosshreading,gently turn the screw counterclockwise one turafore tightening
it will fall into the existing threads in the iPack enclosure.

Installing SIM Card
1. Open the iPack
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2. Locate the modenmside the enclosure. The modem is usually attached to the iPack PCB left of

the battery. There may be some variation in appearaoickcationof the modemdepending

2y GKS Ftl@2NJ 2F AtlFO1Z odzi €2dzQNB | aYl NI 022
3. Ifthere is a SIM card already installed, remove it. Insert your SIM card gently into the SIM slot

with the gold contacts facing downwards.
4. Close the iPack
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Installing or Replacinginternal Battery

1. Open the iPack
2. Locate the batteryGven the size and prominent location of the battery within the iPack

enclosure this should nobe difficult

3. Disconnect the battery leads from the battery terminals.
4. Gently remove the battery from its locatiomhe battery is held in place by battery supports
underneath and bumpers on the ends.
5. Put the new battery into the same location and ottiaiion as the old battery.
6. Reconnect the leads to the proper fHerminals.
7. If the iPack has two batteries, repeat step6 @ith the second battery.
8. Close the iPack
SymphoniePRO_Datalogger_ProductManual support@nrgsystemsom | Pagel8
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3.3 | SymphoniePRO Loggelquipment Menu Guide

oy0S GKS {8YLK2yAStwh f2338SNJFyR At O] FNB LINEZINI Y

display using the Measurements, Functions, and Configuration menus and themesuls as described
below.

LCD Screen Symbols

Shown along the bottom of the loghda RA &LJX & | NB (KS RIFIGSZ G4AYS:Z
icons The table belovehows what these icons mean when displayed on the logger screen.

iPack Status iPackpowered on & idle iPack transmitting iPack listening for a connectior
Communication Data transfer Data uploading Data downloading
Battery Enpty battery Full battery Battery charging
SD Card SD Card empty SD Card locked SD Card full SD Card error

Logger Keypad Button Color Code
Logger keypad diagrams are colored to show the order buttons are pressed. Refer to the key below.

1 2 3 4

Measurements Meny [Home]1]

Once the logger isonfigured sensor information can be reviewed on the disglapughthe
Measurements men{Home][1] by scrolling through each channel using fbikp] and[Down] arrow
1Sea 2y GKS f233ISNNa& (1Se@LIR 2NJoeé& SyuSNrAy3a (KS

The screen will show the sensor description, i@k measurement, height, and boom orientation for
each channel. Pressing tiiRight] arrow key provides additional channel information such as sensor
type, serial number, transfer function.

Functions Menu [[Home]2]

The Functions meniHome][2] provides access to several logger and iPack functions thrthey
f233SNRa (1SeLIRD
The following menus are available within tRanctions menu:

Logger Functions
iPack Functions
iPack Setup Mode
Recent Events

pPwbd e

Logger Functions [Home][2][1]
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Logger Status [Home][2][1][1]

Displaysonfigured Site Numbenumber of saved files, firmware version,
& SD Card capacity

Diagnostics | [Home][2][1][2]

Displaysroltage, current, & power supply information.

Utilities | [Home][2][1][3]

1. Format SD Card
Functionally erases the SD ca@hn be used tprevent the
database from becoming cluttered with empay test data files.

2. Set Contrast
Temporarily changes the display contrddse the[Up] & [Down]
arrow keys to change the contradthis will reset to factory default
the next time the display is powed on.

3. Display Off
Turns the logger display off.

4. Reset_ogger
Reboots the loggeiThe LGR file & logger configurations véthain
saved on the logger.

iPackFunctions | [Home][2]R]

A % 4 A x A % 4 A x

LT y2 Atl O] A& O2yySOGSR 2NI AT | 02yySOGSR At Of
GAt O]l dzyl @At ofSé sAft 0SS aK2¢y 2y GKS f233S5NDRaA
At O] FOGAGAGRE AO2Y lagtoindicatd tie2iRackasyon. i KS f 233 SNDRa RA &

If the iPack is idle or powered offavigatingto the iPack men{Home][2][2] will initialize the iPack. It
YIEe GF1S dzd G2 F YAydziS F2NJ GKS AtFO1 G2 AYyAGALFfA
current statis throughout this process.
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Connection Tesf [Home][2][ 2][1]

Forthe actions listed below to be successful, the logger must first have
correctly configuredLGR file loaded onto i&ee5.11 | Data Transfer &
Communications Schedule3abfor the relevantfields to complete.

1.

Initiate Primary

TestsMetlink Logger Initiated to the Primary Host

Initiate Backup

Tests Metlink Logger Initiated to tif&econdary Host

Metlink Listen

Turns on Metlink Listening mode

Metlink Diagnosis

Initiates a diagnostic cheéki 2 bwD ¢ SOK { SNI
Email No File

Forces an email to be sent without a data file attached

Email One File

Forces an email to be sewith the most recent data file attached
Email All Files

Forces allnsent files to be emailed to recipient(s)

SNTP Time Update

Updates the logger tim&om the configured SNTP server

Connection Statu$ [Home][2][ 2][2]
The iPack Status screen appeanst fiand you can view the other screens
pressingRight] arrow on the logger keypad.

iPackStatus

Modem StatugiPackGPS)
Ethernet StatugiPackACCESS)
Network Status

Metlink Status

Shutdown iPack [Home][2][ 2][3]
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Closes all open connections to thiack disconnects from the internet, &
turns off the iPack.

ResetiPack | [Home][2][2]4]

Reboots the iPacka8ed ®ttings are not affected.

Disconnect | [Home][2][2][5]

Ends any currertonnectiong Metlink, email, Modbus.

GPS Status [Home][2][2][6]

Displays th&5PS signal status, latitude, longitude, altitulenumber of
acquired satellites.

Modbus StatugiPackACCESS Ohljgome][2][2][7]

Displays the Modbus server stat@she number of clients connected.

iPack SetupMode | [Home][2][3]

Enabling iPack Setup Mode forces constant 12V power from the iPack
disables any scheduled actions (MetLink, email) for 30 minutes or until
disabled whichever comes firsthis feature is useful when configuring a
BGAN satelliteraenna with iPackACCESS.

Recent Events | [Home][2][4]
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The Recent Events screlists the 15 most recently recorded events for tr
SymphoniePRO logger and iPack including successful calls, remote firr
updates, or clock adjustments.

The[Up] and[Down] arrow keys can be pressed to scroll through
numbered logger and iPack events. The most recent events are display
first. The numeric keypad can be used to enter a number to jump to a
particular event.

All events are recorded in the data file. Amarehensive list of
SymphoniePRO logger events and iPack events and their definitions ce
found in theTroubleshootingSection of this manual.
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Configurations Menu |[Home][3]

The Configuration menu provides a way to view settings configured in the SymphorieRRROp App
dzaAy3 GKS f233SNNRa RAaLiXlFe FyR {(S@LIR®P wSOASgAyY3
laptop running SymphoniePRQ@esktop Apps not availats.

The Configuration menu is structured like the Instruments section oDisktop Apsoftware and
provides the samsettings andnformation found on the Logger, Channels, Schedules, and iPack screens
in the software.

Within the Configuration menu, saiting a number on the keypad and then using the arrow keys allows
navigation through the corresponding screens and settings in SymphoniePs@p AppNote that

these settings are readnly in the logger interface and can only be changed by connedim@pygger to

a PC with SymphoniePR@sktop App
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3.4 | Office Testing

Before heading out to the field, you should verify that all equipment is working as expected. Make sure
all equipment has the latest firmware version and that you are using the latest version of
SymphoniePROesktop App

Updates can be found dihe NRGSystems website in the Technical Services section under Software
Downloadshttps://www.nrgsystems.com/support/producsupport/documents/software

Why It Is Important

To pu this in simple termstesting your SymphoniePRO system prior to installation in the field will
save you time and moneyCommunication capabilities rely on perfect coordination between device
programming and accounts in addition to ISP and network/firewall settihgsese are not set up
correctly, the system will not communicate.

In the event yowencounter aproblem duing office testing, SymphoniePR@sktop ApR &  hiutfdsj]
eventlogs, and communications logs can be helpful in troubleshooting connection issues.

What You Will Need

LT 22dz KI @Sy Qi R2yS a2 |t NSFReé&zZ NGE loito thekcBapt&tB & (i
covering Field Installation. If you are ready to begin testing your SymphoniePRO system, you should
have already completed the piiastallation configuration tasks described previously in this section.

L 2dzQf £t a2 yS @ik cdblesFtledieldwBiagipandl 8nd eelatétEhardware, a USB cable,
an SD card, the antenna(es) included with your iPack, any cables or connectors used with yoan iPack,
iPack universal wall chargd?2 (+) & 3mm slotted)screwdrives, and a compter with the latest

version of SymphoniePRO Desktop Apsgtalled

TestingSetup

1. Attach the SymphoniePRO logger and iPack together.

2. Connect the iPack to the Universal iPack Charger at the PV terminals.

3. Connect the wiring panel to thelug on the side athe logger using th&2-pin cable connector.
Use the thumbscrews to secure the connection at both ends.

4. Connect a few test sensomRefer tothe sensor wiring diagrafim the Desktop Ap&hannelgab
if needed.
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Testing Remote Connections

We recommend performing a communications test when using the iPack to ensure that your
connections are working as expected before heading to the field. Be sure you are in a location with
coverage and that the antenna is connected. Also make sure thatehj@éncy for the connection
mode you wish to use (MetLink or Email) is not seéDisabledon the Schedules screen.

t SNF2NXYAY3I I a/ 2yy FadiandmenufHae][2][2][d]KaNdvsigaukto téskK S
different aspects of the communications.téfthe test is completed, verify that the raw data file was
received by the intended recipient(s).

A good first test idetLink DiagnosigHome][2][2][1][4]. This test verifies that the system can connect

to a fixed IP addrest NRE @ & (i S Y a ® s digpy will 2HB\H Ssedes of status messages followed
by the transfer and receipt of bytes of information. The number of clients will go from 0 to 1. The system
will then disconnect, and the number of clients will go back to 0.

If the system i€onfiguedto send data via email, ugemail No FilgHome][2][2][1][5] or Email One

File [Home][2][2][1][6]to verify that the modem and email functions are working wiglitiate Primary
[Home][2][2][1][1] verifies that the logger can connect to the assignedd&ress behind your

O2YLI yéeQa FTANBslItt | yR OPesktopzpbMetlinkisténh 0 K { @ YLIK2 Y A S
[Home][2][2][1][3] puts the logger in listening mode so that a test connection can be attempted with

the SymphoniePRDesktop AppWhen a successful Metiki connection is made, you will see the client

count increase.

SymphoniePRDesktop Apps designed with many features for testing the various types of connections
SymphoniePRO can utilize. Thisten Now Email Now Test Email SettingsaandTestbuttons on the

Schedulegab can be used to verify artdoubleshootany connection issues. Tigsplay iPack Status

odzit2y Oly 06S F2dzyR 2y 020K GKS { OKSRdzZ Sa &AONBSy |
connection can be obtained by cling View log fileat the bottom of the iPack Status screen.
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Reading Raw Data Files

Read the raw file sent during the test call to confirm that sensor configurations are correct. You can do
this by choosing Import Raw Logger Data files (*.RLD) frorhrithenenu and then use Data Export in
the Site Utilities screen to export the data in *.txt format for viewing in Excel, Notepad, etc.

Data File Format
File name format is as follows: SSSSSS-MMYDD HH.MM_FFFFFF.rld

SSSSSS =gt site number

YYY¥M-DD = Year, Month, Day that the file was created by the logger.
HH.MM = Hour and minute (2dour time) that the file was created.
FFFFFF =digit file number

To look at sensor measurements, go to the folder where raw files (*.RLD) are stored, anddicltite
open up .RLD QuickView.

Data File Size
Unlike older Symphonie data loggers, the size of a SymphoniePRO data file varies depending on how
much data is collectedithin the file.

The maximum file size is 128 kb. If the logger is collecting rhare 128 kb of data per day, it will break

GKS RFreQa RFEGF AyG2 YdZ GALX S FTAfSao

C2NJ SEI YLX ST AT a{ (Gl (a 9-sdcdnddatta & partitudar chaBrfelSti@i SR (2
amount of data being stored will increase greatly, pushing the data redovgler 200 kb. In the case

where 200 kb of data were recorded in a day, two files would be sent: one 128 kb file and one 72 kb file.
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3.5 | Power Budget

NRGSystemsrides itself on our 3§@ear history of producing very lepower consumption data loggers
that can be left to run autonomously for years with jastmall PV attached to the iPadkecause the
SymphoniePRO supports rematennectionswvhere a user can remotely monitor and update a logger,
the loggersystemmay spend more time witthe modemon than previous Symphonie models
(depending on the frequenoyf such activity. Communication settings and sensor laa@ the two

main drivers of overall power consumption for the fielded system.

Underestimating power requirements can lead to data loss and/or damage to
equipment!

It is up to the owner and/or installer of the SymphoniePRO logger to determine
estimated power budgdbr the site where the logger will be used. NRG Sysieglh:
assst where possible budlaims no responsibility f@roblems with the logger,
iPack, or other equipment due to excessive power consumption.

Sensor Power Consumption

To calculate an estimate of the total power consumption of the sensors connected to the logger, refer to
the specifications for each individual sensor and add them together. Because of the vast number of
compatible sensors that can be used with a SympHeRi® logger, no sensor specs are published in this
manual.
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Sectior4 | Field Installationprovides detailed descriptions of each installation step and wiring

instructions.

2.1 | Unpacking Your SymphoniePRO
Confirm that you have received all components by comparing your order to the packing list included
with your shipment. Immediately contact NRG Systems if any of the components are missing.

&

Do not remove the SymphoniePRO logger's brown desiccant pack
the clear plastic package at thi®int. During the field installation

procedure, you will remove the clear wrapper and place the desicc:
LI 01 AyaARS (KS { @& YLXKkeepiSdtywh Q3

2.2 | SymphoniePR@omponents Map

Display Screen

SD Card Slot

USB Port

Keypad

Reset Button

(@)

Clock

o E.

Clock Battery Warning LED

20 21 22 23 24

Navigation Keys

Wiring Panel
Connector

D-Cell Batteries

P-SCM
Panel

Keypad

¢KS | fLKIYydZzYSNAO 1Seéa

NE dzaSR (2 SydSNI GKS

[ 233S

to access logger menus. SymphoniePRO offers simplified programming through a USB connection to

SymphoniePROesktop Appsoftware.
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Navigation Keys

The ravigation keys are used to move up and down lists, and to page forward and backward through
AGSYya RAaALIX @SR 2y GKS t233SNDRa aONBSyod b2GS GKI G
by pressing the keypad number of the item.

Display
Symphoni®RO has a0-character 4-line display designed for reliable operation in extreme cold
conditions. Display contrast can be adjusted for optimal viewing under different lighting conditions.

D-Cell Batteries

¢KS f233SNNa ol aiA 0 -Eelyateiigs dhich areNdaected! ify adaitérycBvierNR 5
Batteries should be changed one at a time so that logging operations are not disrupted during the
battery change. With an iPack installed, the&l bateries primarily function as backup batteries for all
logging functiondf the iPack is removed or loses power.

An iPack should be used even in the case where communications are not

NEB |j dzA NBwhdy t ® €S Adtl 01 Aad4 NBO2YYSYRSR
Highrquality alkaline batteriegsuch as Energizer or Duracehpuld be used in
the logger and they should be changed at least once per year to avoid leak
and equipment damage.

Wiring Panel Connector
The62-pin connector should be securely screwed down using the thumb screws. Protect the pins by
aligning the connector well befoii@serting andavoid plugging in the connector at an angle.

USB Port
The USB port is the primary programming access port used fagooation of the logger and iPack
settings.

USB Cable
The SymphoniePRO system uses a standard USB Type B to USB Type A connection (standard laptop USB
connection). Cable sold separately.

Clock Battery
A lithium battery powers the logger clock even i€&l batteries are not present. This allows the logger
to retain date and time in the event of a reboot. Clock batteries will last 5+ years under normal use.

Clock Battery Warning LED
This LED illuminates if the clock battery has been installed backwards.

Reset Button
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- Areset button is located between tteockbattery and thefirst RSCM slot on the main circuit
board (partly hidden under the-Dell battery case)

- Should it become necessary to reset the SymphoniePRO laggefullyplace theNRG
screwdiver (provided)or other long, thin tooln the upper corner just to the left of the
G/ K| goyPSSiCMslot andslide downto press the buttonHold until it beeps.

- 2KSYy GKS NBaSil odzit2y Aa Llz2KSRXI GKS dr,233SNJ oA
record a reset event, and resume sampling data for the current file.

- Resetting thdoggermaycausethe data from the current statistical intervéd be lost
(depending on how long since data was last written to memdrye logger logs a reset event
into the event log and continues adding data to the same file that was in progress before the
reset.

- Collected data already written to memory andlafjgerconfiguration settings will be retained.

Note that a reset can also be initiated by the binltwatchdog in response to an ESD (electrostatic
discharge) event. When aRackis connected to a logger with nod2lls, this will also initiate a reset.
TheiPackprovides auxiliary power to the logger and therefore powers it up in the absenceell®

SD Card Slot

The SD card is inserted vertically in the SD card slot with the beveled front corner down. Care should be
taken when inserting and removing the SD cadb notforce the SD into the slot. Qualified, industrial

rated SD cards (512 MB or 2 GB) are available from NRG Systems.

0 Problems with SD cards not supplied by NRG Systems are not covered by war

Hanging Bracket

The hanging bracket connects to the back of ifP@ck andillows the assembled logger and iPack to
easily be installed in aemoved from the shelter box using the keyed slots. The hanging bracket is
included with the shelter box.

iPack Connector

On the back of the SymphoniePRO logger you'll find thgi2%male) connector for the iPack, which
comes with a sticker over it to ke dust and moisture out until it's mated with the iPack. When ready to
install the iPack to the logger, remove the protectiater-resistantsticker from the back of the logger.
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2.3 | Wiring Panel Options (:&€hannel & 26Channel)

SymphoniePRO suppottiso different wiring panels: A t6hannel version and a 2thannel version.
The table below shows which logger channels are available for each wiring panel, and the
SymphoniePRO software has a ciaipvn selector for choosing a wiring panel which makes
corfiguration easy.

Logger
Channel

Channel Type 26-Channel Wiring Panel 16-Channel Wiring Panel
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16-Channel Wiring Panel

The 16Channel Wiring PaneNRG Part #1178)
connects directly to the right side of the logger i
the same way previous versions of Symphonie
loggers did.

SymphoniePRO loggers produced prior to June of 2017, are not compatible w
the 16Channel Wiring PanePlease check your logger serial number and
manufacture date prior to ordering a ABhannel Wiring Panel.

Wiring Panels for Symphonie, SymphoniePLUS, and SymphoniePLUS3 logge
0 NOT compatible with the SymphoniePRO logger

Do not connect these oldageneration wiring panels to a SymphoniePRO logge

26-Channel Wiring Panel

The 26Channel Wiring Panel (item 8150) connects to the logger using an NRG cable ads&@GbBa(t
#8150. Installing the 28Channel Wiring Panel in the shelter box prior tstalling the SymphoniePRO
logger and iPack may make it easier to wire the sensors.

NRG
Systems

:' symphonie )RO

()

T (N
TN

e
I GND
SIG
SHD

- on: -

| B
| oo
| siGr
siG-
S0
| exc
=
G+
si6-
sHo

106G \LOG 5V
. OrSVEXC | or12v. 4
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2.4 | Channels

Counter Channels ¢ 12

The counterchannels are compatible with induststandard anemometers and tipping rain buckets. A
12 V excitation is available for each channel. Signal type can be pulse or coil, and an inteumal pull
resistor can be turned on for reed switch signals. Channels 8 and 9 can be configured to accept high
frequency sine wave signals.

Analog 2.5 V or 5 V Excitation Channels¢1B5

These analog voltage channalscept input signals from 0 to 5 V and are ideal for wind direction vanes
and NRG temperature probes. A uselectable excitation voltage of 2.5 Y®V is availabléor each
channel.

Analog 5 V or 12 V Excitation Channels18

These analog voltage channalscept input signals from 0 to 5 V and are intended for use ottier
met sensors, such as: NR@ometric pressure, relative humidity, amgimperature sensors. Each
channel has a useselectable excitation voltage of 5V or 12 V.

Analog PSCM Channels 2026

These analog channedscepta wider range of sensors when paired waBymphoniePRO Signal
Conditioning Module (F’SCM) Available inpts includeanalog voltage (up to 30 V), thermopile
pyranometers, €20 mAcurrent loops, and thermistorsSignal (+) and Signa)) @re available for
differential inputs on each of the seven channels.

The best place to find the current list of availabl&@Ms is in th€hanneldab of the latest version of
the SymphoniePRO Desktop Amghich can beccessed when connected to a logger or creatimd &R
instrument configuration file. You can also contact your NRG Sales Represeantdiaehnical Services

Serial Channel27-50

The serial channelsNB T2 NJ w{nyp RAIAGIE &aYlsNlese sanSoysa 2 NE&
include advanced pyranometers, soilimgasurement sensorseference cells, ultrasonic sensors, and
more. Depending on the specifsensor, nultiple channels can be enabled for the same smart sefwgor
different measurands.

Calculated Channel$00-109
Calculated channels aesailableto produce statistical valuessing data fronsensor channels. They can
be used foiirradiance compdsons and solar angles to verify and troubleshoot data.
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2.5 | iPack

SymphoniePRO data loggers require an iPack to be attached to the back of the logger to allow it to
operate autonomously in the field. The iPack provides 12 V DC excitation voltage to the logger and
connected sensors. It is also a communications module tesedtablish remote MetLink connections
and to email data files.

Battery & PV Panel

iPacks contain a 12 VDC rechargeable bated/integrated charge controll¢hat allows the logger

and iPack to run autonomouslt + LI ySt A& 6ANBR Ayid2 GKS Atl Ol Qa
iPackenclosure.ThisPV input can handle between 15 to 28 VDC, at up to 1 A.

¢tKS aSO2yR AyLllzi 2y GKS &AARS 2F (GKS Atl O1 6ftlroStsS
battery system to the iPacKhis terminal does not charge the internal iPack batteapd can only

handle 14 V DC at 500 mA max. Applying higher voltage batteries or PV panels to this terminal may

result in damage to the iPacldsea voltage controller when carecting external batteries to the iPack.

GPS
All iPackGPS units (and the iPackACCESS) have an internal GPS module and an external terminal for a
GPS antenna to be attached.

The GPS is enabled if it has been more than one day since it last succesgtuiigdalock with
satellites. If the communication schedule is set to an interval of longer than one day, the GPS will be
activated according to that schedule.

If the current location reported by the GPS is more than 200 meters from the last stored po#igo
logger updates the location information and creates an entry in the event log. The GPS is also used to
sync the loggeclock ifit is selected as a Time Service in the logger configuration.

iPack Types
Seeb.1 | Communication Optiong Section 6.

2.6 | Additional Related Hardware

AUSB Typ® to USB TypA (standard laptop USB connectiaable is used to configure the logger and
iPack with SymphoniePRI2sktop Apsoftware router and other network infrastructure may be
required to support some communication protocols.
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2.7 | Software

SymphoniePRO Desktop Application

SymphoniePRO Desktéypplication(or éDesktop App) is used to configure the SymphoniePRO logger
& iPack, communicate remotely and upgrade instrument firmware in the field, view live platzgss &
store incoming data, export data, and provide data summary reports.

Home Seeen

TheHome Screemrovides a fleet view of existing sites listed in rows, sortable by column.-&igkihg
on any Project site in the Fleet View list provides the option to edit remote connection settings, view site

information, delete the site,re§ & K (G K S

arasS trads

KARS

G§KS YI L)X

I 2yS§S

OAYyaiGSIR 27

iKS

—P Home Screen - Fleet View

SOUTH SOUTH
AMERICA ADsTRAUA AMERICA

arisQa

AUSTRALIA

f 201 ¢

dAYS

2y S0 @

Google Earth
N

NORTH
AMERICA

3 2

NORTH
AMERICA

EUROPE

g 5 = Last Connection Next Connection &
Project Location Instrumentation Data I r Local Time) L fnc) Connection Status
000002 (AE1 Tower 1) Logger SN: 820600010 FW: 18115 Start: 12/04/2013 =
SYMPRO Ahs Testing Canyon, TX iPack SN End: 04/01/2014 N
1000004 (AEI Corpus Christi) Logger SN: 820600019 FW: 1.81.91 Start: 01/27/2014 ~
SymPRO Alpha Testing Corpus Christi, TX iPacksN: - FW- 000 End: 03/24/2014 N
1000001 (NRG 60m Riggs Road) Logger SN: 820600018 FW: 2.37.62 Start: 01/07/2014 2015-07-21 20:06 2015-07-22 20:00
SYPRO AphaTeRtng Hinesburg, VT iPackSN: 798400003 FW: 2.36.30 End: 10/29/2014 134V Listens for 10 min I | Remote Connection Settings N
Q. Viewsite -
Sym Pro testin 000006 (Mumbai) Logger SN: 820600019 FW: 2.36.31 Start: 06/10/2015 2015-07-2102:11 2015-07-23 01:30 ~N
Y 9 Chikodi iPack SN: 462207295 FW: 0.70.0 End: 06/16/2015 133v MetLink Logger Initiated %X Delete Site L
€ Refresh Site List
000033 () Logger SN: 820600033 FW: 2.10.73 Start: 10/23/2014 o Tl«
iPackSN: - FW: 0.0.0 End: 10/23/2014 &  Hide Map
(@© show PC Local Time
000052 ({lohn G Dack | gooar) 1 r SN- 820600052 FW- 05020 tart: 12/05/2014 015:04-15 14 015:07-2215:00

Selecting an existing site by dowdécking opens th&ite Utilitiesscreen. Thé-ile Site, Logger and
Helpmenus appear in the upper right corner of the screlglore informationabout these is founéh

Section 5f this manual
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Left Navigation Pane
The left pane is divided into three functional pafideet View Site, and Instruments

Clicking on the icon will return you to the home screen with all sites and connected
loggers.

TheSitesection contains buttons to access tBée Utilities, Automation, Timeling, and
Reportsscreens:

TheSite Utilitiesscreen handles database related functions such as editing site information,
exporting data, and storing the data encryption password.

TheAutomation screen allows you to configure automated actions to be performed during the
next MetLink connection suds upgrading firmware, retrieving files, and importing retrieved
files into the database.

TheTimelinescreen is used for tracking and editing sensor histories, viewing logger events and
communication logs.

TheReportsscreen allows generation of expobig and printable reports based on the site
data.

Thelnstrumentssection contains buttons to access thegger ChannelsSchedulesandiPack
screens, and t&€onnectremotely to a logger in the field:

ThelLoggerscreen controls logger configuration anecsirity settings.
TheChannelsscreen allows individual channel configurations.

TheSchedulescreen is used to set the connection schedules for different types of remote
connections.

TheiPackscreen provides connection status information and upgrdaesvare for the iPack.
Some advanced settings such as frequency band or mobile carrier selection are also available
from the iPack screen.

TheConnectarrows indicate whethea logger is connected to the Desktop App (green) or not
(gray).
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Edited fields are highlighted or thighlighted when changes are saved or discarded. When navigating
between the different tabs on left pane of the screen, unsaved changes are noted in the left navigation
bar on the relevant screen icon as well as notethéupper right corner of the page.®ave Albutton

saves all changes madéthin the Instrumentstabs. To discard changes made in thetrumentstabs,

click theDiscard Albutton.
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Network Considerations

You may need to consult with your organizatbd L ¢ A G F FF NBIF NRAYy3I ySig2N]
The user must have administrative privilegegperform the software installation. However, the data

folder can be written to without administrative privileges. For more information on firewall

requirements, referto Section 6 | Communications & Data
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SECTION 3 | PRESALLATIONPREPARATION

This section provides an overview of the hardware and software you will use to prepare your
SymphoniePRO system fostallation in the field. Relevant operational details are provided to help you
optimize the system and its communications for your site and project.

All SymphoniePRO logger settings are configured through the software via MetLink connection (USB or
remotS0O NI 6 KSNJ GKIFIYy GKNRdzZAK (GKS f233SNNa | SeLIRDd LyA
completed via USB cable and not remotely.

Logger settings are configured in theggerand Channelsscreens found in the Instruments section of

the Site screen in SymphoniePR6&sktop AppTo initially configure your logger, install thecBl

batteries or connect the iPack to power it up, connect the logger to your PC using the USB cable, and
start SympmoniePRMesktop App

SymphoniePRO Initial Configuration via USB
User PC to SymphoniePRO

User PC

SymphoniePRO
Desktop

SymphoniePRO
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3.1 | Firmware Updates

It is critical that your SymphoniePRO logger and accompanying iPack are using the most recent versions
of firmware.The most recent versions of firmware can be downloaded from the NRG Systems website

or through the SymphoniePRO Desktop App.

Updating iPackGPS for SymphoniePRO use

Upgrade NN.NN.NN.ifw
232390003303 595%)

SymphoniePRO
Desktop

SymphoniePRO

Version 59 or lower
1D59[fum:|lul ~» DB25(male)

Upgrade NN.NN.NN.ifw =
SDR PIXIIINNNNNNNNNNNDDDD ATCMgldgm
able

Firmware files are loaded onto the PRO logger and iPack through the Deskteyhi#gphe logger and
iPack are connected via USB cablagmote Metlink connectionAutomated actionsan also be used
to install the latest firmware.

Once connected with SymphoniePRO Desktop App, iPack firmware can be updated to the latest version
compatible with the SymphoniePRO logger. SymphoniePRO iPack firmildravwe a version number
in the format NN.NN.NN.ifw.

Updating iPacks with SymphoniePLUS3 Firmware

Any iPack that you will be using with the SymphoniePRO loggstr haveSymphoniePRO iPack
firmware installed on it

For anyiPackGPS with SymphoniePLU88ifvare version 60or higher or anyPackACCESS with
SymphoniePLUS3 firmwaneersion 06or higher, the iPack can be updated using the Desktop App.

For anyiPackGPS with SymphoniePLUS3 firmware ver&i®wor lower or anyiPackACCESS with
SymphoniePLUS&mware version & or lower, the iPack must be updated using Symphonie Data
Retriever (SDR).
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3.2 | PhysicaEquipmentPreparation

Installing DCell Batteries

4. Remove the black ABS plastaver by loosening the three captive thumbscrews.

5. Insert Dcell bateries in the orientatiorshown below.
6. Reinstall the cover and tighten the captive thumbscresvgproceed tolnstalling PSCMs.

O

'; : v
s
D-Cell battery insertion is shown above. The fabulous nails are not included.
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Installing RSCM

4. Remove the black ABS plastic cover by loosening the three captive thumbscrews.
5. InsertP-SCM card(dpto the proper channel(s) that correspond to tHeGR instrument
configuration file P-SCM slots are labeled with the channalmber in the diagram belowand

on the loggePCB.
P-SCM cards are keyed and can only be completely inserted in one orientation.

Do not force PSCM cards into slots:orcing a BSCM card inta slot may bend or
break the pins on the card.

6. Reinstall the cover and tighten the captive thumbscrews.

P-SCM cards are inserted below the&l batteries. Again, with the nails: gorgeous but unfortunately not included.
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Opening & Closing the iPack

The iPack enclosure consists of two halves securgéther by four recessed screws, two from each side
of the enclosure. A gasket in between the two halves aigtit O-rings provide an environmental seal
for the iPackprotecting the internal electronics from the elements.

Risk of ESD damage to intereamponents! Discharge static electricity by touchil
the metal shell of the DB25 connector on the iPack enclosure before proceedir

Opening
To open the iPack, remove the four recessed screws from the relevant holes in the endssure
indicatedbelow. There are two screws in each hslfell. The iPack enclosure will then split apart.

Closing

4. Verify that thegasket is seated properly, the eighiridgs are in place in the corners, and all
cables are clear of the edges.

5. Place the empty enclosut@lf onto the half containing the PCB & battery.

6. Install the four screws into the appropriate holes and tightemo screwsper half-shell.
To prevent crosshreading,gently turn the screw counterclockwise one turafore tightening
it will fall into the existing threads in the iPack enclosure.
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Installing SIM Card

5. Open the iPack
6. Locate the modenmside the enclosure. The modem is usually attached to the iPack PCB left of
the battery. There may be some variation in appearaockcationof the modemdepending
2y GKS FElF@2NJ 2F AtlFO1Z odzi €2dzQNB I aYlI NI 022
7. Ifthere is a SIM card already installed, remove it. Insert your SIM card gently into the SIM slot
with the gold contacts facing downwards.
8. Close the iPack

s
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Installing or Replacinginternal Battery

9. Open the iPack

10. Locate the batteryGiven the size and prominent location of the battery within the iPack
enclosure this should nobe difficult

11. Disconnect the battery leads from the battery terminals.

12. Gently remove the battery from its locatiomhe battery is held in place by battery supports
underneath and bumpers on the ends.

13. Put the new battery into the same location and otiaton as the old battery.

14. Reconnect the leads to the proper {j-ferminals.

15. If the iPack has two batteries, repeat step8 @ith the second battery.

16. Close the iPack
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3.3 | SymphoniePRO Loggelquipment Menu Guide

Oy0S (GKS {eYLK2yAStwh €233SNI YR At O]l I NB LINZINIY
display using the Measurements, Functions, and Configuration menus and theiresuls as described

below.

LCD Screen Symbols

Shown along the bottom of the loghed RA &LJX & | NB (GKS RIS G4AYSZT wMmH
icons The table belovehows what these icons mean when displayed on the logger screen.

iPack Status

)

N
O
iPackpowered on & idle iPack transmitting iPack listening for a connectior

Communication

Data transfer Data uploading Data downloading

Battery

Enpty battery Full battery Battery charging

SD Card empty SD Card locked SD Card full SD Card error

Logger Keypad Button Color Code

Logger keypad diagrams are colored to show the order buttons are pressed. Refer to the key below.

1 2 3 4

Measurements Meny [Home][1]

Once the logger isonfigured sensor information can be reviewed on the display
[l |:| throughthe Measurements men[Home][1] by scrolling through each channel
using thelUp] and[Down]F NN2 ¢ 1 Seéa 2y GKS f233SNNna 1S

D'—"—"—"—'U channel number on the keypad.
B0 The screen will show the sensor description, i@k measurement, height, and

° boom orientation for @ch channel. Pressing tfieight] arrow key provides
o ©l| additional channel information such as sensor type, serial number, transfer
function.
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Functions Menu [[Home]2]

&

(]

© N o g

Logger Functions [Home][2][1]

The Functions meniiHome][2] provides access to several logger and iPack
:| functionsthrouk G KS f 233SNRa& (1 SeLIRD
The following menus are available within tRanctions menu:

Logger Functions
iPack Functions
iPack Setup Mode
Recent Events

Logger Status [Home][2][1][1]

EI.DDDDD Displaysonfigured Site Numbenumber of saved files, firmware version,
EEE & SD Card capacity
B0O0O
Y Diagnostics | [Home][2][1][2]
oo
EEB Displaysroltage, current, & power supply information.
[ [
mOo0O
Utilities | [Home][2][1][3]
5. Format SD Card
Functionally erases the SD ca@hn be used tprevent the
database from becoming cluttered with empay test data files.
6. Set Contrast
D.DDD-D Temporarily changes the display contrddse the[Up] & [Down]
aooo arrow keys to change the contradthis will reset to factory default
EBB the next time the display is powed on.
7. Display Off
Turns the logger display off.
8. ResetLogger
Reboots the loggeiThe LGR file & logger configurations véthain
saved on the logger.
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iPackFunctions | [Home][2]R]

A % 4 A 9~ A 2 4 A x

LT y2 AtlFO1l Aa O2yySOGSR 2NJ AT I O2yySOGSR At O}
GAtF Ol dzyl @l AfLofSe gAfft 0SS aKz2gy 2y GKS f233SNDa
AtFO1 FOGA@GAGRE AO2Y lagtoindicatd tke2ifack2sydn. 1 KS f 233 SNDAa RA &

If the iPack is idle or powered offavigatingto the iPack men{Home][2][2] will initialize the iPack. It
YEe G118 dzLd G2 | YAydziS F2NJ GKS At O1 G2 AYyAGALIEA
current statis throughout this process.

Connection Tesf [Home][2][ 2][1]

B@0 . . ,

oo Forthe actions listed below to be successful, the logger must first have
EEE correctly configuredLGR file loaded onto i&ee5.11 | Data Transfer &
Communications Schedule3abfor the relevantfields to complete.

9. Initiate Primary
TestsMetlink Logger Initiated to the Primary Host
10. Initiate Backup
Tests Metlink Logger Initiated to ti&econdary Host
11. Metlink Listen
Turns on Metlink Listening mode
12. Metlink Diagnosis
Initiates a diagnostic cheéhi 2 bwD ¢ SOK { SNID
13. Email No File
Forces an email to be sent without a data file attached
14. Email One File
Forces an email to be sewith the most recent data file attached
15. Email All Files
Forces allnsent files to be emailed to recipient(s)
16. SNTP Time Update
Updates the logger tim&om the configured SNTP server
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O0ooo Connection Statu$ [Home][2][ 2][2]
D [] The iPack Status screen appeanst fiand you can view the other screens

pressingRight] arrow on the logger keypad.

- iPackStatus

- Modem StatugiPackGPS)

- Ethernet StatugiPackACCESS)
- Network Status

- Metlink Status

Shutdown iPack [Home][2][ 2][3]

Closes all open connections to thiack disconnects from the internet, &
turns off the iPack.

ResetiPack | [Home][2][2][4]

Reboots the iPackaB8ed ®ttings are not affected.

Disconnect | [Home][2][2][5]

Ends any currentonnection¢ Metlink, email, Modbus.

GPS Status [Home][2][2][6]

O
O
|
O

Displays thé&5PS signal status, latitude, longitude, altitu8lenumber of
acquired satellites.

BO00
000s
0omo

Modbus StatugiPackACCESS Onlyome][2][2][7]

O
|
g
]

(7 o O LI |5

Displays the Modbus server stat&ghe number of clients connected.

BEE00
0008
0ooo

S

SymphoniePRO_Datalogger_ProductManual support@nrgsystemsom | Page49
Rev. 9.0 29 January 202«



NRGProduct Manual
SymphoniePRO Data Logger

iPack SetupMode | [Home][2][3]

Ooooo Enabling iPack Setup Mode forces constant 12V power from the iPack
D [] disables any scheduled actions (MetLink, email) for 30 minutes or until

disabled whichever comes firsthis feature is useful when configuring a
BGAN satellitergenna with iPackACCESS.

Recent Events | [Home][2][4]

Ooooo The Recent Events screlists the 15 most recently recorded events for tr
E] G SymphoniePRO logger and iPack including successful calls, remote firr

updates, or clock adjustments.

The[Up] and[Down] arrow keys can be pressed to scroll through
numbered logger and iPack events. The most recent events are display
first. The numeric keypad can be used to enter a number to jump to a
particular event.

All events are recorded in the data file. Avqarehensive list of
SymphoniePRO logger events and iPack events and their definitions ce
found in theTroubleshootingSection of this manual.
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Configurations Menu |[Home][3]

The Configuration menu provides a way to view settings configured in the SymphorieRRROp App
dzaAy3 GKS f233SNNRa RAaLiXlFe FyR {(S@LIR®P wSOASgAyY3
laptop running SymphoniePRQ@esktop Apps not availats.

The Configuration menu is structured like the Instruments section oDisktop Apsoftware and
provides the samsettings andnformation found on the Logger, Channels, Schedules, and iPack screens
in the software.

Within the Configuration menu, saiting a number on the keypad and then using the arrow keys allows
navigation through the corresponding screens and settings in SymphoniePs@p AppNote that

these settings are readnly in the logger interface and can only be changed by connedim@pygger to

a PC with SymphoniePR@sktop App

Instruments

Logger

o [1] Site

EEE ﬁ [2] Location

oog »
: ] [ : [3] Logger Config

[Home] [3][1] [4] SD Card Memory
{ééé} DE,DEDED ey | [1] Stats Period
gaa [2] Physical Channels

Channels
oooo [1] Metlink Initiated
:j [ el | [2] Metlink Listening

m
[3] Email Schedule

Schedules [4] Time Service

—
I
(o]
3
[¢°)

R

—
w

R

—
w

Ve

425? i (iPackGPS) (iPackACCESS)
i ] 85g [ sl | [1] iPack Config [1] iPack Config
e [2] Network Config [2] Network Config
iPack [Home][3][4] [3] Modem Config [3] Modbus Config
[4] Modbus Security
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3.4 | Office Testing

Before heading out to the field, you should verify that all equipment is working as expected. Make sure
all equipment has the latest firmware version and that you are using the latest version of
SymphoniePROesktop App

Updates can be found dihe NRGSystems website in the Technical Services section under Software
Downloadshttps://www.nrgsystems.com/support/produesupport/documents/software

Why It Is Important

To pu this in simple termstesting your SymphoniePRO system prior to installation in the field will
save you time and moneyCommunication capabilities rely on perfect coordination between device
programming and accounts in addition to ISP and network/firewall settihgsese are not set up
correctly, the system will not communicate.

In the event yowencounter aproblem duing office testing, SymphoniePR@sktop ApR &  hiutfdsj]
eventlogs, and communications logs can be helpful in troubleshooting connection issues.

What You Will Need

LT 22dz KI @Sy Qi R2yS a2 |t NSFReé&zZ NGE loito thekcBapt&tB & (i
covering Field Installation. If you are ready to begin testing your SymphoniePRO system, you should
have already completed the piiastallation configuration tasks described previously in this section.

L 2dzQf £t a2 yS @ik cdblesFtledieldwBiagipandl 8nd eelatétEhardware, a USB cable,
an SD card, the antenna(es) included with your iPack, any cables or connectors used with yoan iPack,
iPack universal wall chargd?2 (+) & 3mm slotted)screwdrives, and a compter with the latest

version of SymphoniePRO Desktop Apsgtalled

TestingSetup

5. Attach the SymphoniePRO logger and iPack together.

6. Connect the iPack to the Universal iPack Charger at the PV terminals.

7. Connect the wiring panel to thelug on the side athe logger using th&2-pin cable connector.
Use the thumbscrews to secure the connection at both ends.

8. Connect a few test sensoRefer tothe sensor wiring diagratim the Desktop Aphannelgab
if needed.
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Testing Remote Connections

We recommend performing a communications test when using the iPack to ensure that your
connections are working as expected before heading to the field. Be sure you are in a location with
coverage and that the antenna is connected. Also make sure thatehj@éncy for the connection
mode you wish to use (MetLink or Email) is not seéDisabledon the Schedules screen.

t SNF2NXYAY3I I a/ 2yy FadiandmenufHae][2][2][d]KaNdvsigaukto téskK S
different aspects of the communications.téfthe test is completed, verify that the raw data file was
received by the intended recipient(s).

A good first test idetLink DiagnosigHome][2][2][1][4]. This test verifies that the system can connect

to a fixed IP addrest NRE @ & (i S Y a ® s digpy will 2HB\H Ssedes of status messages followed
by the transfer and receipt of bytes of information. The number of clients will go from 0 to 1. The system
will then disconnect, and the number of clients will go back to 0.

If the system i€onfiguedto send data via email, ugemail No FilgHome][2][2][1][5] or Email One

File [Home][2][2][1][6]to verify that the modem and email functions are working wiglitiate Primary
[Home][2][2][1][1] verifies that the logger can connect to the assignedd&ress behind your

O2YLI yéeQa FTANBslItt | yR OPesktopzpbMetlinkisténh 0 K { @ YLIK2 Y A S
[Home][2][2][1][3] puts the logger in listening mode so that a test connection can be attempted with

the SymphoniePRDesktop AppWhen a successful Metiki connection is made, you will see the client

count increase.

SymphoniePRDesktop Apps designed with many features for testing the various types of connections
SymphoniePRO can utilize. Thisten Now Email Now Test Email SettingsaandTestbuttons on the

Schedulegab can be used to verify artdoubleshootany connection issues. Tigsplay iPack Status

odzit2y Oly 06S F2dzyR 2y 020K GKS { OKSRdzZ Sa &AONBSy |
connection can be obtained by cling View log fileat the bottom of the iPack Status screen.
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Reading Raw Data Files

Read the raw file sent during the test call to confirm that sensor configurations are correct. You can do
this by choosing Import Raw Logger Data files (*.RLD) frorhrithenenu and then use Data Export in
the Site Utilities screen to export the data in *.txt format for viewing in Excel, Notepad, etc.

Data File Format
File name format is as follows: SSSSSS-MMYDD HH.MM_FFFFFF.rld

SSSSSS =gt site number

YYY¥M-DD = Year, Month, Day that the file was created by the logger.
HH.MM = Hour and minute (2dour time) that the file was created.
FFFFFF =digit file number

To look at sensor measurements, go to the folder where raw files (*.RLD) are stored, anddicltite
open up .RLD QuickView.

Data File Size
Unlike older Symphonie data loggers, the size of a SymphoniePRO data file varies depending on how
much data is collectedithin the file.

The maximum file size is 128 kb. If the logger is collecting rhare 128 kb of data per day, it will break

GKS RFreQa RFEGF AyG2 YdZ GALX S FTAfSao

C2NJ SEI YLX ST AT a{ (Gl (a 9-sdcdnddatta & partitudar chaBrfelSti@i SR (2
amount of data being stored will increase greatly, pushing the data redovgler 200 kb. In the case

where 200 kb of data were recorded in a day, two files would be sent: one 128 kb file and one 72 kb file.
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3.5 | Power Budget

NRGSystemsrides itself on our 3§@ear history of producing very lepower consumption data loggers
that can be left to run autonomously for years with jastmall PV attached to the iPadkecause the
SymphoniePRO supports rematennectionswvhere a user can remotely monitor and update a logger,
the loggersystemmay spend more time witthe modemon than previous Symphonie models
(depending on the frequenoyf such activity. Communication settings and sensor laa@ the two

main drivers of overall power consumption for the fielded system.

Underestimating power requirements can lead to data loss and/or damage to
equipment!

It is up to the owner and/or installer of the SymphoniePRO logger to determine
estimated power budgdbr the site where the logger will be used. NRG Sysieglh:
assst where possible budlaims no responsibility f@roblems with the logger,
iPack, or other equipment due to excessive power consumption.

Sensor Power Consumption

To calculate an estimate of the total power consumption of the sensors connected to the logger, refer to
the specifications for each individual sensor and add them together. Because of the vast number of
compatible sensors that can be used with a SympHeRi® logger, no sensor specs are published in this
manual.
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SECTIOHM | FIELD INSTALLATNO

This section containsformation & procedures fothe installation of &SymphoniePR@gger &
accompanying iPack at a typical site. Note thaividualsites mayary and provide their own unique
challenges outside the purview of this section or even this manual. Where necessary, consult other
documents from NRG Systemsotiner appropriate sources.

4.1 | Grounding& Lightning Protection
As you can tell by the placemeatt this information at the forefront ofhis section, grounding your
system is extremely important for maintaining leteym operation and data collection at your site.

Meteorological sensors, loggers, and towers accumutdéic electrical charge unless they are properly
grounded. High winds, low humidity, and the height of the tower above ground increase the rate of
charge accumulation. Charge continues to accumulate until the developed voltage difference,
sometimes thouands of volts relative to ground, causes dielectric breakdown and an electrostatic
discharge (ESD). ESD will damage any scientific instrument or sensor, including NRG loggers,
anemometers, wind vanesnd other met sensors

The SymphoniePRO loggend comected sensors are grounded through the wiring panel ground stud.
For adequate protection, the system must be connected poaperly groundednet tower or directly to
a grounding rod through this ground stud and included ground wire.

Properly grounding your system helps protect your sensors, your wind
A measurement instruments, and your wind data! It is your responsibility to prov
0 R\ proper earth grounding for the tower, logger, and sensAtswarranties on NRG
instruments and sensorare voided if your system is not properly grounded.

Guidance on grounding an NRG TallTower, inclysiogedures &verage soil

resistivityvaluesfor common types of spitan be found in the product manual fol
the tower.
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4.2 | Tools Required
Thefollowing list includes the tools necessary for installing the SymphoniePRO logger and associated
components only. Additional tools may be necessary for installing specific sensors, booms, and other
accessories at your site.

N
@

3/8" Drive

Plumber's
Putty

Electrical
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4.3 | Shelter Box

Logger& Wiring Panel Mounting Screws

The shelter box includes (8100 H En ®p ¢ & (i ILéoyely Bistalihesd OrblBidtaithe threaded
holes in the back plate highlighted below.
Leave an @ Hyppebetween the screw head and the back plate.

O 26-Channel WiringPanel

Logger/iPack/hanging bracket assembly
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Mounting to the Tower

Tubular Tower
Feedthe stainless band clamp8IRG Part #2703%ize #1641  wMbm @ thpo#gh theslots in the
mounting brackets attached to the back of the shebewx, around the tower, and back through itself.

Lattice Tower
Mounting schemes for lattice towers vary based on the design & dimensigrmiogpecific lattice
tower. Refer to separate instructions for mounting the shelter box to your lattice towe
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Installing Logger & iPack

Logger/iPack/Hanging Bracket Assembly

Use the(4) 10-32 hex head screws that come with the iPack to attdehlogger,iPack and hanging
bracket together. The screvised through the hanging bracket and iPack enclosunles before
threading into the back of the logger enclosure.

- #1032 O (NRG part #3566&crewsare includedwith iPacks thahave one battery.
- #10324¢ 6 b wD 7H)JkcMidvsare incjudedwith iPacks that havewo batteries

Mounting in the Shelter Box

1. Line the hanging bracket assembly up with the screws that vemrgelythreadedinto the back
plate previously

2. Feed the screw heads through the respective mounting holes and lower the bracket into place.
The keyhole shape allows ttalows thescrew head to fit through while it is installed in the back

plate.
3. Tighten the(4) screws to secure the hanging bracket assembly to the shelter box back plate.

X
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4.4 | Wiring Panebk
The SymphoniePRO logders twocompatible wiring panel26-Channel & 18hannelSpecific
considerations for sensor wiring & installation for each wiring panetaptained below.

26-Channel Wiring Pandl#8150

Install the 26Channel wiring pandly completing the steps in thiellowing order:
1 | Mounting in the Shelter Box

1. Line thewiring panel mounting holegp with the screws that were loosellgreaded into the
back plate previousl;eho

2. Place the wiring panehounting feetagainst the backlate to the right of the screws

3. Slide the wiring panel to the left so that the screave captured within the slots on each side of
the wiring panel mounting feet.

4. Tighten the (4) screws to secure the hanging bracket assembly to the shelter boxdtack p

X

2 | Groundingthe Wiring Panel

Ground the wiring panel prior to connecting any sensor wires
A Connecting sensor wires to thégring panel prior tagrounding the wiring panel
/ RN may cause ESD damage to the sensoithe wiring panel

Thewiring panel has alack 10 AW@round wire preinstalledonto the ground stud.

Takethe free end and feed ithrough one of the holes in the bottom of the shelter box and connect it to
the copperclad groundod (or other appropriate groundingnechanisninstalled at the site).

3 | ConnectingSensor Wies
Connectthe sensor wireso the wiring panel at the appropriate chanrs terminalsthat match the
{@YLK2YASt wh {2 3SetNi3dé WiDgRfotet dEafaNdorie n@ryhation.

=

Because the list of compatible sensors and individual wire colors is subjectto
constant changes, a sensor wiring map has not been included in this manual.

@ Refer to theSensor Wiring Majpn the SymphoniePRO Desktop App or to the
ASYaz2N) Yl ydzFl OGdzZNENRAa AyaidNuzOdAz2ya
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16-Channel Wiring Pandl#11178

The 16Channelwiring panelis a smaller option for users who do not need the additional chénaed
capabilitiesof the 26Channel wiring panel

Wiring panels from legacy Symphonie loggers (Classic, PLUS, & PLUS3) are
compatiblewith SymphoniePRO loggers. Do not attempt toise these older
wiring panels with your SymphoniePRO logger.

Install the 16Channel wiring panel by completing the steps in the following order:

1 | Groundingthe Wiring Panel

Ground the wiring panel prior to connecting any sensor wires!

A Connecting sensor wires to the wiring panel prior to grounding the wiring pane
,,}, *‘

may cause ESD damage to the sensors or the wiring panel.
The wiring panel has a black 10 AWG ground wirestalled onto the ground stud.

Take the free end and feed it through one of the holes in the bottom of the shelter box and connect it to
the copperclad ground rod (or other appropriate grounding mechanism installed at the site).

2 | ConnectingSensor Wies
Because the 1&€hannel wiring panel attaches to the side of the SymphoniePRO ldggerasiest to
connect sensor wirewhile the wiring panel is nanside the shelter box.

Connect the sensor wires to the wiring panel at the appropriate channelsniniats that match the
{@YLK2YASt wh {2 3SetNidd WiDgRfotet  EefaNidorie n@ryhabion.

=

Because the list of compatible sersand individual wire colors is subject to res
@ constant changes, a sensor wiring map has not been included in this manual.

Refer to theSensor Wiring Majn the SymphoniePRO Desktop App or to the
ASyaz2NJ YI ydzFl OGdzZNBEBNDR&a AyaildNHzOGA2ZY &
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iIPack Grounding

Failure to connect théPack ground wire may cause ESD damage to the logger
and iPack.

iPackdhavea green/yellow striped wire prenstalled in the appropriate terminain the side of the iPack
enclosurefor grounding.

1. Unthread the outer nut from the wiring panel ground stud

2. Locate thering terminal crimped to the free end of the yellow/green striped iPack grounding
wire. Put the ring terminal onto th&viring panelground stul.

3. Thread the nut back onto the wiring panel ground stud to secure.

rrrrrrrrey

gooooooo0O0O0O
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| ik 2 =

D =
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§ COUNTERS or5VEXC  or12VEXC ANALOG P-SCM RS-485 Yy,
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Sensor Wing Procedure

BestPracticesdor Wiring

Secure all sensor wirés the towerbelow the shelter boxand then feed them inside to the
wiring panel. Thisorms a drip loop in each wire and helps prevent water intrusion.

Pass sensor wires through the black plastic grommets includedhégtbhelter boxIf more
weather protection is desired;ord grips can be used in the holes provided tthaty are sized
properly for the number of cables thagss through the shelter box holes.

Tag & label the ends of each sensor cable or wires wignaggiate identifying information
Strip individual sensor wire jackdis2 S E L2 &S 2 yofbarewire.né o6p YYO

Analog SensoProcedure

Check that each individual wire (excluding the bare shield wire if present) has no more than ®

1 . _ At o . .
OMKTMNEUL 2 axposdd.EXesgive Bliipping can lead to bare wires contacting each other
causea short circuit.
Note: For additional protection against shorgsd for a more secure connection inside terminal
wire cages,drrules can be crimped ongensor wiresBefore installing on all wires, check that th
ferrules are sized appropriately for thdring panel terminals.

> Touch the bare shield wire (if present)ttee wiring panel ground stydhen connect tathe SHD
terminal for the appropriate channel.
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3 Connect the remaining wires to the termindts the appropriate channel in the following order:

1 Ground GND
2*  Signal (+) SIG (+) 5

3  Excitation EXC

*The (+/-) refers tosensors with differential signal outputs. Refer to individsesor instructions from the manufacturer for clarity on
which wire should be connected first.

Wiring instructions from the sensor manufacturer supersede the order
outlined above. Whenever differences are encountered, follow the
YIydzFl OG dzN& N A Ay ad NHzOG A

4 Repeatuntil all analog sensors have been connected todhannels that correspond to the
SymphoniePRO logger configuration.

Serial Sensors
RSTSNJ G2 GKS Y y dzothowitadzkdsedgxannecsach e ihei2a-ghannel
wiring panel Serial sensors cannot be connected to theCléannel wiring panel.

Solar Maintenance Button

The NRG Solar Maintenance Button is an optional accessory which pairs with and is mounted near a
Soiling Station. Pushing this button after cleaning S &/ € Sy ¢ {2A€fAy3 {0GFGA2Yy t
maintenance will create a data timestamp to note the event.

Multiple Maintenance Buttons can be installed on a SymphoniePRO loggers (one button per counter
channel.
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Tools Needed

T pkmcé KS EketPoNdoes deEwWdEVAr

1 26 or 16 channel wiring panel

1 USB Type B to Type A cable

1 Small Flathead Screwdriver

1 Computer with USB poeind SymphoniePRO Desktop Application loaded

Mounting the Button

The Solar Maintenance Button is designed with a simpanting bracket which utilizes a hose clamp
for installation onto a tower, boom, or torque tube. The kit is sold with either a 3m (kit 18904) or 20m
cable length (kit 18905).

Simply feed the hose clamp through the bracket mounted to the back of the bhtiasing. Locate the
button at an easily accessible height within cable distance to the logger and tighten the hose clamp
dzaAy3 | pkmcé KSE RNAOGSNE &a201SGzX 2N at20GSR &a0ONB.

Connecting theButton to the Wiring Panel

The button can be connected to any Counter Channels on the 16 or 26 channel garagide
wired with or without the Internal Pulip enabled, however wiring will differ; see below.

SymPRO ConnectiogsSolar Maintenance Button

Color Reference Termination

Standard wiring
Black | Clean Button Excitatior EXC
White Clean Button Signal SIG

Internal Pulup Enabled
White Clean Button Signal SIG
Black | Clean Button Ground GND

Configuring the Counter Channel with SymphoniePRO DeskKpplication

The Solar Maintenance button outputs a totalizggnal,and the logger will read the count as mm.

Sensor TypeCustom Totalizer

Mode: Statistics

Descriptiona { 2f I NJ al AyGSylyOS .dzid2yé 2NJ &aAYAL I NI
Height:N/A

Boom BearingN/A
Scde Factor:l

egegegeeee
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Channel Configuration Unsaved changes!

Statistical Reporting Period | 10 Minutes - | |25 channet wiring panel - |

Channel Mode Type Description Serial Number Height Boom Bearing | Scale Factor Offset Units

- 1 () Statistics § Totslizer Solar Maint Button 1 [ counts

Load From Defaults  ~ =E Solar Maint Button ~
Signal Type
Dot ogging Mode | ) sraics < | Sl Number o SRR
i pulsed @ L1111
et e L

A channel of type Totalizer records FEA T Deueal Enable internal Pull-up © ]
the following statistical information:
* Total (sumj} Sensor Transfer Function
e Facor o persum
Units millimeters
J J J

b2dS { Enabilelitetndl Péllpgg 062E OFy SAGKSNI 68 OKSO1SR 2NJ dzyC
checked, the button cable wiring to the logger wiring panel will be different (see the above SymPRO
Connections diagram).

Final Checks

Ensure the wired connections are properly seated and torqued. A pull test by hand is sufficient to check
the wired connection from the Soiling Module. If any wires disconnect with this test, reseat and torque
the terminals to handight.

Verification

To vew the maintenance timestamp created when the button is pushed, navigate thdbgertab of
the logger in SymphoniePRO Desktop Application. IrDtha Retrievasection, input the date range
RSaANBRIZ (iRetsigle b9 Date®Rangdl & 8z( é 2 y @

Memory Location Fecoceicea

Gra Bank ‘
Srofftnen

Internal Description Lords Cove, NL

[ Unsent 0.2 MB Latitude @ 46.8791383
[ Free 7.6 MB

Longitude © | 55,6694333

9

SD Card Elevation (m)
(no SO card present)
Time Zone UTC-3:30
r
Automation [ tock Location

alplyle Data Retrieval @ - -
(luad From Lugger) | Save To Logger |

start J
End 11/15/2022 6]

Data available from 2022-10-27 to 2022-11-15 EERUE S el
(Leave dates blank to retrieve all data)
Serial Number: 820601045 Hardware Version: Rev F
Do not retrieve files that already exist in raw data
O folder Model: SymphoniePRO (8206) Manufacture Date: 2017-05-25
Ref Time: 2022-11-1515:01:45
[] Import files to site after retrieving e
Logger Time: 2022-11-15 15:04:18
( Retrieve By Date Range ) ki are Version:  3.0.2 Upgrade Logger Firmware

SymphoniePRO_Datalogger_ProductManual support@nrgsystemsom | Paget7
Rev. 9.0 29 January 202«



NRGProduct Manual
SymphoniePRO Data Logger

When data is viewed in Quickview, the Solar Maintenance Button channel will register data when the
button is physically pushed.

I RLD QUICKVIEW - 353008_2022-11-15_13.39_000050.RLD

2 - Clean Butto

11/15/2022 11/15/2022

LT
= 133000 134000

Connecting.ogger &Wiring Panel

26-Channel Wiring Panel

Insertthe ends of theblackinterconnectcable NRGPart #3385)into the 62-pin plugslocatedon the top
of the wiring panel and the side of the logger enclosure box.

To avoid bending pinshenconnecting to the DB62 plugs, line up dableendsas
straight as possile and gentlyplug them into the logger & wiring panel.

16-Channel Wiring Panel
Mount the wiring panel onto the side of the logger by lining up Ei&62 connectors on the logger and

the back of the wiring panel.
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4.5 | PV Panel

The SymphoniePRO logger & iPack are powered by thealgddPack battery, which is recharged by a
15W PV panel attached to the tower. While there are other methods to power a site, particularly when
using heated sensors and other higteemsumption equiment, they are not discussed in this section.

Assembly & Mounting

Kit #9108 (shown below) contains a 15W PV panel, mounting & angle brackets, and required hardware.

Attach the PV panel to the mounting bracket with the {82 n ®qreivs The PV panel h4d)

#10-32-threadedclip nuts preinstalled into theframe to accept the screws.
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> Attach the angle bracket to the tower using the (2) band clamps supplied with the kit (listed b
by type). The longer side faces toward the top of theer.

- Tubular tower kit #9112: Sizemc n -Mmn ®Hp €
- [ FGGAOS (26SN) {AGHdTdémmMY {ATS 1 oc p mc

Use the outer slots for tubular tower and the inner slots for lattice.

Attach the PV mounting bracket assembly to the angle bracket witi M0 hardware at the
centered holes. Use a washer on each side between the bracket holes and bolt head or nut.

g% Q.
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Adjust the PV mounting brackahgle according to latitude optimize solar radiation and
shedding obnow and ice. Line up the closest holes of the angle bracket & PV bracket assem

then secure with the remaining 1/20 hardware.
I]

5 Tighten the 1/420 hardware to secure the PV panel in place.

:uy

Wiring to iPack

Run the PV panel cable into the shelter box and to the terminals on the side of the iPack enclosure.

Attach the wires to the +£ PV terminals.

Note: The PV panel wires have tinned ends. If desired, spade terminals or ferrules (not included) can be
crimped on in place of the tinned wire.

the rated voltage for the circuit for these terminals and damage the iPack.

o 52 y2i O02yySOi t+ LIySt ANBa (2 Gf
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4.6 | Testing Installed Equipment
LT 22dz KI @8y Qi 4R & NB ¥ R &dll baiteriés Kienveriy hadl&dehand iBack
configurations and sensor settings as described below.

CheckingSymphoniePRO Logg8tatus
Use theLoggerStatusmenu[Home][2][1][1] to check the following:

([ [

BO0O - Number ofsaved files

[ [ [ : .

ooo - Firmware version

=00 ) - SD card capacity & remaining free space
Ooooo Use theDiagnosticamenu[Home][2][1][2] to check the following:

1 [z

ooo - D-cell voltage

EEB - Logger internal temperature

Use theUtilities menu[Home][2][1][ 3] to do the following:

a0 -

B0 Format SFEard _ _

[ - Temporarily adjust display contrast

[ [ R

BO0O - eboot logger

J - Turn display off

Beep

The logger may beep if there are sudden changes in current. The 12 V sensor supply current can be seen
Ay GKS adl Gdza f A & sedsdr waskviied inérRestl$ di IeinagRohaadLidf chusing
short-circuit, the logger wilusually beep and registertagh current even{a | A 3 K gME wiabi®d is

the voltage of the excitation circuit)
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Checking iPack Status

Test call@nddata comections should always be performed both before and after installing an iPack in
the field. Verify that the iPack can communicate with the network aedd data from the loggefFor
information about the different types of iPacksailableandrelated communication options, see

Section 6 | Communications

A 2 4 A x

2 KSy |y AtlF O]l Aa O02yySOGSR FyR LR2gSNBR dzlJb (GKS At |
indicate the iPack is on and an icon indicating iPack 12 V battery status will be shown in the lower right
O2NYySNJ 2F (GKS f233SNNa RAaLI I &o

A x4 oA X

LF y2 At O]l A& O2yySOGSR 2NJAT | O2yySOUGSR At
GAt IO Kyl 6t S¢ oAt 0SS AtBoatyin iRagk canikebted] tife BartSyNdara
represents the Ecell batteries.

FO1
a ONGE ¢

If the iPack encounters problems communicating with the network (cellular,
satellite, SCADA, or otherwisegntact theprovider of the network for
0 troubleshooting assistance before contacting NRG Systems!

NRG Systems does not provide, service, or administer these networks and dc
have the tools necessary to troubleshoot them.

Cellular & SatelliteCommunication Performing Connection Test

Ooooo Use theConnection Testmenu[Home][2][2][1] to testthe following when
[j U enabled & configured properly

- TestMetlink Logger InitiatéInitiate Primary, Initiate Backup)
- TestMetlink connectionfrom a computer (Metlink Listen)

- Test diagnostic chedk (Metlink Diagnosis)

- Test email capabilities (Email No File, Email One File)

Modbus & SCADA Communication

Successful integration into a SCADA system and Modbus communication using an iPackACCESS can
depend on aspects of each ingiual network. Se®.8 | iPackACCESS Wktodbus Protocoin this

manual and talk to the SCADA network expert within your organization.
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Checking Semms Measurements

o Use theMeasurementsmenu[Home][1] to check that thesensors are
EE% working,and that the logger is comfured correctly.
QBB - Scroll through each channel using flup] & [Down] arrow keys.
Disabled channels will be skipped.
- Press thdRight] arrow key to vew additional channel information
& 1-second samples
- Channels can be viewed directly by pressing the corresponding

numeric keysn quick succession.

4.7 | Completingthe Installation

Weatherization

While the shelter boxhasboth a gaskeand a molded limround the dooras well aglual latches to
secureit shut, the holes in the bottom for wires are stiben to the outsideand require further steps by
the installer to protect the equipment inside fromeather and wildlife.

t £ dzY oPStyI &

This is the most cheap, adaptable, amidiely usedmethod for plugging the area aroundres in the
bottom of a shelter box. It is easy storein a tool kit available from almost any hardware store
moldable around the wirem every holere-usalde (whenreplacing or rerouting wires laterjand does a
decent job at keeping out unwantaésidents.

Cord Grips

The best way to ensuréhe shelter box is weatherizeid to install cord grips in each had¢the shelter

box. This requires prior plannifgecause cord grips are sold withanyoptions for wire size& number

ofholesbut2 TFSNE A dzLISNRA2NJ LINPGSOGA2yYy G2 LX dZyo SN A Lidzd

The wire holes in the bottom of the shelter box have a diameterdfy T p€¢ OHH YYU0 ®

Shelter Box Security

A padlock can be inslledon either latch of the shelter box to prevent unwanted opening of the door.
Note that padlocks are naimpossible to bypass, ae the logger keypad PHddata encryption key
features of the SymphoniePRO loggdren additional security measureseaneeded.

Theinternal diameterof the padlock loowf each latch ispproximatelyn ® o 3mgn). 6

The shelter box can also be installed high enough on a tower that a ladder is required tmpafelyto
access the instruments inside. This provides a deterrent for passgrgbg Y I & G KI LISy ¢ dzL2y
and wish to investigate further.
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Neatness

Keepinga site tidy will savdime during future site visits and help reduce the riskm$takesmiswiring,
lost data, and other undesirable outcomé&ecommendations for how to keepsée neat are below.

- Coil & secur excess sensor wire below tiséelter box

- Tag & label each sensor wire with sensor type, serial number, & wiring diagram

- Secue loose wire inside the shelter box

- Minimize crossing& tangling ofsensor wires between wiring panel & shelter box tmales

4.8 | Site Installation Checklist
Desiccant bag installed in logger enclosure
iPack & logger battery levels full
Sensors connecte& measuring correctly
SD card correctly formatted & empty
Logger .LGR configuration file saved to laptop
All sensors & equipment grounded
Logger access PIN recorded
Data encryption PIN recorded
Shelter box padlock code recorded
Shelter box weatherized
Stie tidied up

4.9 | Data Verification

SymphoniePRO can be configured to send both statistical data and raw sampled data. *.RLD files contain
averages of the raw counts, voltages, and currents (at the specified averaging interval), channel
configuration inbrmation, logger events, and logger and iPack diagnostic information.

After performing a test connection, download *.RLD files and browse to the folder where raw (*.RLD)
files are stored, and double click to open a few of them using QuickView to makdatarstored on
each channel looks normal.

If the logger is configured to collect raw sampled data, 1 second sampled channel measurement data
will also be included in the *.RLD file. However, 1 second sampled data must be processed separately
using ProcesRaw Sample Data in the Site menu (Beecess Raw Sample Data
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4.10 | MaintenanceSite Visits

Recommended Tools & Materials
Seed.2 | Tools Requiredt the beginning of this section.

Site Visit Checklist

A routine site visit should include the following activities:

Check sensor readings to assess sensor condition.

Readings that vary widlewith expected norms may indicate a sensor malfunction. Press
[Home][1], then[Up] or [Down] to scroll through the sensors.

I KSO1 1 Ktitne & datadispldydlat the bottom of thbomescreen

Loggers connected to an iPack that is configured ifoeTService will be automatically updated
via SNTP or GPS; there should be no need to adjust the clock manually.

Checlbattery voltages.

Press[Home][2][1][2] to view internal and iPack battery voltages. Press[Right] arrow key to
view the Dcell battery voltage and additional internal diagnostic voltage readings.

If the iPack battery voltage is low and the battery is more than 2 years old, it may need to be
replaced. Contact NRG Systems to purchase a replacement.

Repace DCell batteries.

Use only alkaline fells, IEC type LRdDcell batteries are cheap and easy to find in many
different stores so replacing at regular intervals them is a good idea regardless of their age.
Retrieve all data files from the SD card.

The SD card should not be pulled wiiile logger is writing to it.

Insert and format a new SD cdtdome][2][1][3][1].

Check SD card stat{ldome][2][1][1].

Replace the desiccant pack inside the logger enclosure, espefcally gondensation is niated
insidewhen openedWrite the date on the new desiccant bag.

Cleaning

If it should become necessary to clean the SymphoniePRO data logger, use a cloth slightly dampened
with water and wipe clearDo not use solventsNever submerge the unit
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SECTIN 5 | SYMPHONIEPR@SKTOP ARRZATION

¢KS {@YLK2yAStwh 5Sa1dG2L) ! LILX A piécé df hepymprdiePRCG Sa 1 G 2 LI
loggersystem.TheDesktop App isised to process raw data files as well as configure and communicate

with the SymphoniBRO logger and iPack. SymphoniePRO Desktoke&pg track of site data and

produces versatile tallelimited text files (ASCIl) compatible with indudiegding software.

l'RRAGAZ2Y I ftes GKS az2FaolNBE | tf26a (sroSymgrpEeRRAI 2 OA S
loggers& iPacks, and preview data files in tiraeries format.

5.1 | Software& Firmware Updates

Keeping yousoftware and equipment up to date is extremely importafih orange box with a flag will
appear to the left of thd=ilemenu in the upper right corner of theesktop Appvindow to notify users
when new versios of the following are available to download

- Software
- Logger firmware
- iPack firmware

.

\ r Google Earth

Home Screen - Fleet View

3
NORTH
EUROPE - AMERICA EUROPE
. ( -

Clicking on the flag opens the SymphoniePRO Application Updates window, which can also be accessed
at any time by clickinglelp>Application Updates This window displays the iPack and logger firmware
versions and software updates available to download.

SymphoniePRO Application Updates

Updates Available Refresh
a
iPackGPS Firmware | SymphoniePRO Download
Mew Version 1.0.0

iePRO Data Logger Fi Download
New Version 1.0.0

Close

Press the download button next to any of the firmware options, and it will download tdrih@ware
path on your PC. A link to the firmware folder will appear after the download is complete. It is important
to keep firmware up to date on all loggers and iPafde the best functionality.
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5.2 | Software Installation Requirements

SymphoniePRO Desktop App is eéb82Zpplication that runs on Windows 7, Windows 8, or Windows 10
operating systems. The installer typically installs all files needed to run the seftimesome Windows 8
and Windows 10 installations, the target machine may need a Windows Update, so be sure that your
network policies allow for some external components to be installed by the desktop installer. Other
operating systems are not supportethe minimum computer hardware requirements are:

- 1.6 GHz or faster 38it (x86) or 64bit (x64) processor
- 2 GB RAM minimum required
- 4 GB RAM recommended

The latest version of SymphoniePRO Desktop App can be downloaded for free from our website:
http://www.nrgsystems.com/technicasupport/software

Software installation must be performed by an administrative user. It also requires Microsoft .NET
Framework, which is distributed tyicrosoft through updates (your Windows PC may already have it).
If the installer software detects that Microsoft .NET Framework is not installed, you will be prompted
during the installation process. To communicate with the logger, a remote MetLink ciomer a
MetLink USB port/USB cable connection is required.

¢CKS az2Fadol NB Ayaialfta G2 (§KS -bitNE@Wers) folderwithtidhe 0 Gt NB 3
NRG Systems folder. Site files are stored in the default foldeis€rs..\DocumentsRenewable NRG

Systems. This folder location can be changed after installation urilderSettingsThe locations of

exported files and log files are also assigned in the Settings screen.
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5.3| Home Screen Fleet View

Map Pane

0 D
:— The map pane shows alldfsites with valid latitude and longitude information as pins on a
map (satellite view).

Navigate the map by using the mouse to pan (click and drag) and zoom (scroll). The magseisw
whenever theHome Sreenis closed

Themappane may be adjusteith height by dragging the intersection of the bottom of the map and the
top of the site list.This settingesets when the app is closed.

The pane may be hidden entirely by righicking anywhere orlome Screenand choosingdide Map

Hide Map can also beelected from theDptionsmenu. The hide map setting is saved alogs notreset
across sessions.

Doubleclicking a site pin will bring the user to the site screen for that site. Sahigiking on the site

causes the corresponding site row to become hggited, allowing the user to locate a site in the list

using the map. Hovering over the pinpoint shows the same information for the site (Site, Location, Last
Connection, etc.) as shown below in the site list.

Site List

The site list shows the valid site database files found by the software. When a connection is detected,
the loggerConnection Statugcon for the site corresponding to the equipment turns green.

Google Ea

Project

Location

Instrumentation

Data

Last Connection
(Logger Local Time)

Next Connection

( Locat Time) Connection Status

SymPRO Alpha Testing

000001 {NRG 60m Riggs Road)
Hinesburg, VT

Logger SN: 820600018 FW: 2.37.62
iPack SN: 758400003 FW: 2.36.30

Start: 01/07/2014
End: 10/29/2014

2015-07-20 18:41
134V

2015-07-2120:00
Listens for 10 min

SymPRO Alpha Testing

000900 (SymPRO SRA Tower)
NRG Hinesburg

Logger SN: 820600012 FW: 2.35.85
iPack SN: 798400002 FW: 2.35.34

Start: 12/27/2013
End: 10/17/2014

2015-06-04 17:27
134V

2015-07-21 20:00
Listens for 30 min

Sym Pro testing

000006 (Mumbai)
Chikodi

Logger SN: 820600019 FW: 2.36.31
iPack SN: 462207295 FW: 0.70.0

Start: 06/10/2015
End: 06/16/2015

2015-07-2102:11

01507220030
MetLink Logger Initiated

SymPRO Alpha Testing

000052 (John G Desk Logger)
Hinesburg VT, USA

Logger SN: 820600052 FW: 0.50.20
iPack SN: 462209102 FW: 0.50.20

Start: 12/05/2014
End: 04/15/2015

2015-04-15 14:58
135V

2015-07-2114:30
Listens Continuously

Test Support Test 10

599999 (Tech Support Test 10)

Logger SN: 820600033 FW: 2.10.73
iPack SN: - FW: 0.0.0

Start: 10/29/2014
End: 10/29/2014

The upper right corner of the logger connection icon may sh@mall lock to identify the logger as
locked or a clock symbol to indicate that automated actions are enabled. If there is no existing site or
Ydzf GALX S aAdSa O2NNBaLRYRAYy3a (G2 GKS 02yySOilSRK

instrumentras ¢ F2NJ I O0SaaAy3

AAAAA

SymphoniePRO_Datalogger_ProductManual
Rev. 9.0

support@nrgsystemsom | Pager9
29 January 202«



NRGProduct Manual
SymphoniePRO Data Logger

Additional Site Row Information

Each site row contains multiple columns of information relevant to the-léghl management of the
site or equipment. The rows may be sorted by the user by any of the columns, and the order of the
columns can be changed by dragging the column heatl®raing the mouse oveeach rowreveals a
box thatcontains the full path and file name for the associated site file (if applicable) as well as the
connected logger serial number (if applicablE)is always allows the user to uniquely identify any row
in thelist.

Last Connection Next Connection
Project Location Instrumentation Data s e i) sl Connection Status
a
R 000006 (NRG34mTower#1) Logger SN: 820600019 FW: 3.2 Start: 10/26/2020 -
ite Project Site Location iPack SN: 716900208 FW: 2.2 End: 01/23/2021 -
S 000525 (NRG Systems) Logger SN: 820600980 FW: 3.4 Start: 04/06/2021 2021-12-06 12:14 2022-01-05 07:00
Demonstration Site Desk iPack SN: 939000127 FW: 2.4 3 136V MetLink Logger Initiated N

Logger Serial Number: 820600980
Site File: C:\Users\hcg\Documents\Renewable NRG Systems\Sites\000525.ndb N
Time Zone: UTC-5:00

001206 (60m XHD) Lo}

Lone Fine Lone Pine 1 ipdlH

002370 () Lo| 3 o ~ ~ y 2l

Site List Options

RightOf AO1Ay3 2y yeé tNRr2SOl aArxidsS Ay GKS CctSSG +ASs
connection settings, view site or logger information, delete the site, refresh the site list, export the site

list, hidetheY' L3 2 NJ RA&ALI I & GKS O2yySOiGA2y (GAYSa dzaAiy3a i
time).

© 2022 Microsoft Gorporation  Earthstar Geographics SI0  © 2021 TomTom
Project Location Instrumentation Data Last Connection Next Connection Connection Status
4 (Logger Local Time) (Logger Local Time)
A
. ) 000006 (NRG34mTower#1) Logger SN: 820600019 FW: 3.2 Start: 10/26/2020
Site Project y . . . . N
Site Location iPack SN: 716900208 FW: 2.2 End: 01/23/2021
o 000525 (NRG Systems) Logger SN: 820600980 FW: 3.4 Start: 04/06/2021 2021-12-06 12:14 2[4 Remote Connection Settings
DemeTsicion iz Desk iPack SN: 939000127 FW: 2.4 End: 04/14/2021 136V W
View Site
L pi 001206 (60m XHD) Logger SN: 820602166 FW: 3.3 Start: 03/15/2018 Delete Site
-one Fine Lone Pine 1 iPack SN: 798400838 FW: 2.3 End: 04/20/2021
Refresh Site List
002370 () Logger SN: 820602370 FW: 2.5 Start: 03/18/2021 Export Site List
i iPack SN: 798400890 FW: 2.3 End: 03/18/2021
Hide Map
H 0865012517 005042 (Test data 1Hz) Logger SN: 820604319 FW: 3.3 Start: 03/25/2021 Show PC Local Time
| Room Service iPack SN: 798401196 FW: 2.3 End: 03/25/2021
g
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Project
This column contains the project name for the site. This is listed as the first column as it is intended to
be used in sorting to group relatedes together.

Location
This column contains the site number, site name, and site location.

Instrumentation
¢KS LyaidaNdzySyidl dAz2y O2fdzvyy O2yidlAya GKS aSNRL§ y dz
iPack.

Data

This column contains the start teand end date for the data in the database. The start date represents
the earliest timestamp (and the end date represents the most recent timestamp) of any data point for
that site.

Last Connection

The Last Connection column indicates the last date and time that a connection was made. The iPack
battery voltage at the time of the connection is also displayed. By default, the connection time is shown
Ay GKS f233SNna t20rt GAYS®

Next Connection

The NexConnection column indicates when the next remote connection opportunity or attempt is

expected, along with the connection type and duration (e.g. Connected: USB, Listens Continuously,

Listens for [<60] min, Listens fdy [12] hours, MetLink Loggénitiated.) By default, the connection

GAYS Aad &aKz2gy Ay (GKS f233aSNDRa 20t GAYSe® ¢KS ySE
communication schedule settings, which are stored in both the site file and logger.

Connection Status

The logger connection iconbave are shown in the Connection Status column and indicate the status of
connections for sites already established in SymphonieB&Rtop AppActive connections are

displayed in green. Clicking on an inactive connection icon will attempt to estaldimaction. Putting

the cursor over the green icon will display the connectigre andclicking the icon during an active
connection brings up more detail on the connection status and provides a disconnect button to
terminate the connection. If automatedata file downloads or firmware upgrades are enabled, the icon
will show a small clock symbol in the upper right corner. A small padlock symbol will be shown in the
lower left corner if the logger is locked.

Doubleclicking a site from the site list opetige Site Utilities screen for that site if the logger is not
currently connected. If the logger is connected, the Logger screen will open.
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Metlink Monitor

The MetLinkMonitor is a small app that runs in the background and can be vievesd thhe Windows
system tray (notification area at lower right of your computer screen).

The monitor starts when SymphoniePR@sktop Apps launched and closes when the main application
closes.The MetLinkMonitor acts as an interface which manages connections between the main
application and connected loggers. The MetLink Moriiton looks like two arrows which symbolize
two-way communications.

The MetLink monitor can be used to view the status of active logger connections. The monitor contains
information like what can be foundn the Fleet View Site Number, 12 V battery voltage) abhdggertab

(Site Description, Logger Serial Number), sk tab (iPack Serial Number and Firmware Version) in
SymphoniePROesktop App

Renewable NRG Systems MetLink Monitor

Site Number Site Description SymPRO SN SymPRO FW iPack SN iPack FW Connection Battery
000525 | NRG Systems 820600980 341 939000127 240 | USB820600980 136V
‘MetUnk interface version: 2.1.0
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5.4 | Header Bar Menus

FileMenu

The File menu is in the upper right corner of evegsktop Apscreen.Create Instrument
Configuration Filg*.LGR) andktdit InstrumentConfiguration Filg*.LGR) options are only accessible
from the Fleet Viewscreen.

Import Raw Logger Data Files (*.RLD)
Opens &ile Explorer windowand allows selection of one or multiple *.Rtddv datafiles for import into
the database.

If files from asite have not been previously imported, a
message will appear asking if you want to create a site fil

Site file not found

A Site file for site number 4 not found. Do you want to create it?

A progress bar is displayed showing the files as they are

pored

Importing file 10 of 239

i Import Log
14:15:19.645: Created site file Symphonie_Datafccess Database .
14:15:22.240: 16 channel changes detected in 000002_2013-12-04_00.00
14:15:25 186° Imported 000002_2013-12-04_00.00_000625 rid
14:15:25.276: Changes accepted for channels 1,2,3,4,5,6,7,8,9,10,11,12 13
14:15:26 636° Imported 000002_2013-12-04_21.21_000626.rid
14:15:28.828: Imported 000002_2013-12-05_00.00_000627 rid
14:15:29 351 Imported 000002_2013-12-05_21.21_000623 rid
14:15:31.006: Imported 000002_2013-12-06_00.00_000629.rld
14:15:31.572: Imported 000002_2013-12-06_21.21_000630.rid
14:15:32.835: Imported 000002_2013-12-07_00.00_000631.rld
14:15:33 665 Imported 000002_2013-12-07_15.10_000632.rid
14:15:34.207: Imported 000002_2013-12-07_21.21_000633.rid
14:15:36.255" Imported 000002_2013-12-08_00.00_000634 rid

4

4 B

During the import process, other messages may be recei' T x|

such agequests to enter an encryption key or create a ne tmport Complate

sensor history entry when a change from a prior I
configuration is detected. When the import is completed, |t s 5
the software will display this screen: ot o1 o |

11:14:00.620: Imported 000900_2014-10-15_04.25_000015.rid
11:14:04,625: Imported DD0900_2014-10-15_08.57_DO0016.rld
11:14:04.853: Imported 000900_2014-10-15_13.26_000017.¢1d
11:14:06.985: Imported 000S00_2014-10-15_13.25_000018.r1d
11:14:08.731: Imported 000900_2014-10-15_15.37_000013.rld

1:14:12.798: Imported 000900_2014-10-15_17.28_D0000.rld
11:14:14.639: Imported 000900_2014-10-15_22.04_000021.rid
11:14:18.745: Imported D00900_2014-10-16_00.00_000022.rld
11:14:22.746: Imported D00900_2014-10-16_04.28_000023.r1d
11:14:26.761: Imported D00S00_2014-10-16_08.55_000024.rld
11:14:30.957: Imported 000900_2014-10-16_13.26_000025.rId
11:14:31.645: Imported D00900_2014-10-16_18.03_000026.rld
11:14:35.669: Imported 000900_2014-10-16_18.36_000027.¢1d
11:14:36.657: Imported D00S00_2014-10-16_23.07_000028.rld
11:14:40.666: Imported 000900_2014-10-17_00.00_000023.rId
11:14:44.886: Imported DD0S00_2014-10-17_04.28_000030.rld
11:14:48.975: Imported 000900_2014-10-17_08.55_000031.r1d
d 000900_2014-10-17_13.22_000032.rid

11:14:50.650: Import complete. 33 file{s) imported successfully. 0 file{s} not imported. 0 file(s) skipped.

Vview logfile View log file folder

/
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Settings

Brings up avindowto configure the workig directories for Site Files, Exports, Logs, Raw Logger Data
Files, Reports, and Firmware Files. These paths are the locations on your computer that the software will
point to when saving or opening these different types of files.

Site Files Path: CAUsers\ndb\Documents\Renewable NRG Systems\Site @
Export Path: CAUsers\ndb\DocumentsiRenewable NRG Systems\Exp @
Logs Path: CiUsers\ndb\Documents\Renewable NRG Systemsi\Loc @
Raw Logger Data Files Path: (| )sers\ndb\Documents\Renewable NRG Systems\Rav @
Reports Path: CAUsers\ndb\DocumentsiRenewable NRG Systems\Rep @

Firmware Files Path: CAlUsers\ndb\Documents\Renewable NRG Systems\Firr @
e

TheX button next to eab field allows the user to change thirectory location.

TheOpen Foldebutton next to each field allowthe userto open the current directory location.

At the bottom of the window, ltere isan option to change the language displayed in the software. The
default language is English. Other available languages are Chinese, Spanish, and Portuguese. To change
the language, select it from the dragopwn list.

View Application Log

OpensatextloF Af S GKAOK GNI Ola GKS dza SDexkibp AppTheSitld OG A 2 vy &
Application Logs a diagnostic tool that can be helpful in troubleshooting software error messages. The

log opens in your designated text editor (e.g. Notepad or WordPadian be saved as a text file and

emailed to NRG Systems Technical Support.
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Createlnstrument Configuration File (*.LGR)

Opens thelnstrument Configuration File EditorThis feature allows Logger, Channels, Schedules, and
iPack settings to be preconfiged and saved into a file without being connected to a logger. Creating
configuration files in this way can be usefilien sharing similar settings across multiple SymphoniePRO
loggersystems.

—P Instrument Configuration File Editor

. — 3 5 H H
e Instrument Configuration File Editor
Fleet View
- o -
Site Location Google Earth
P : el View In Browser]
8
OB v R —
U SOUTH
i i AMERICA
B o eem e | O—
iy
Schedules Time Zone UTC+0:00 -
o~ b]m H'2022 microsof
fi\ D Lock L tion (0 éﬂbﬂa{(}éogﬁ
iPack 7

PressSave Filg¢o save the configuration as an *.LGR file that can be loaded onto a logger later

Apop-up window will prompt which settingwiill be saved in

the *.LGR configuration filéresdNextto continue after S S
checking/unchecking thappropriate boxes. psecons
» [ Logger » [V channels

» [V Schedules
» [ iPack

A File Explorer window will theadlow for a user to select the
desired location on their computeo save the file.

(next ) [ concel )

Edit Instrument Configuration File (*.LGR)
Allows editing of an existintjLGRconfiguration file in thdnstrument Configuration Fildditor without
being connected to the loggefhe*.LGRconfigurationfile must be loaded into th&ditor from the File
Explorer popup window.
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Options Menu

TheOptionsmenu is in the upper right corner 8fesktop ApRa K2YS aONBSYy ® oh& S &S
accessed by rightlicking anywhere on thEleet Viewscreen.

Metlink Initiate

Allows the user to entethe IP addressf a SymphoniePRIOgger & iPack to establish a Metlink
connection.This connection type requires the iPack have a SIM card with a public static IP address and
for the logger to be scheduled for MetLink Logger Listening at the time the connection is initiated.

Enter the IP address into the pap window shown here:

Remote Connection

MetLink Initiate

MetLink Logger Listening
{ iPack Static IP Address ‘

(comme ) (caneel )

Refresh Site List
Reloads all information from site files and detects any changes to a site or the addition of a new site.

Hide Map'Show Map
Hides and shows the map pane on fHeet Viewscreen This setting will persist across Desktop App
sessions.
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Hep Menu
TheHelpmenu is in the upper right corner of evebesktop Apfscreen.

About

Displaysnformation about the Desktop AppncludingSoftware Version Comm Versionand links to
the End User License Agreemeitthis SynphoniePRO User ManualheComm Version refers to the
piece of the software that controls communications operations

NRG Systems Technical Support may request this information for troubleshooting purposes. Links are
available to copy thdbout window to an image or text, which cdre sent to NRG Systems Technical
Support if you need any help with the software.

About SymphoniePRO Desktop Applications

symphonie{“‘)RO

SymphoniePRO Desktop Application
Version: 3.1.4.5 (build built by Cl server 2017-11-01})

Comm Version: 2.0.0

© 2017 NRG Systems. All Rights Reserved.

Documents
End User License Agreement

User's Manual

Copy screen to clipboard  Image or Text

WWW.NIESYStEms.com Close

NRGSystems

Save Communication Log
Opens astandard File Explorevindow to choose a file name and locatifmr saung a communication

log.

The communication log is a diagnostic tdwht can be helpful in troubleshooting communications
problems between the software and the connected equipment. The communication log is saved as an
encrypted text file and can be emailed to NRG Systems Technical Support for troubleshooting purposes.

Application Updates

Opens theSymphoniePRO Application Updatesndow, which displays available software upgrades to
download and installThis is the same window opened by tBgor! Reference source not found.
iscussed at the beginning 8&ction 5.
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Site

TheSitemenu is in the upper right corner of t&te Utilities Timeline Logger ChannelsSchedules,

and iPack screens.

Process Raw Sample 2a

Gonverts 1 second raw sample data within the *.RLD files to text files. Raw sample data are scaled
according to scale factors and offsets in the site database.

After file conversion is complete, the name of
the text file appears at the bottom of the
window, and clicking it opens it in your default
text editor.

ClickingOpen foldershows where the *.txt file is
stored.

If the selected files or site contains no raw
sample data, the conversion widlil, and an error
message is displayed

If thefiles you are attempting to convert are
from a site that does not match the site you are
currently working in, this message will be
displayed:

SymphoniePRO_Datalogger_ProductManual
Rev. 9.0

Process Raw Sample Data

Conversion complete

Convert Log
11:24:43.325: Attempting to convert sample data for 1 Raw Logger Data Files
11:24:43.341: Converted 001234_2015-05-15_00.00_000651.rld
11:24:43.364: Converting data

11:24:44,099: Writing data to 001234_Test_Support_Test_10_samples.txt
11:24:44.425: Created file: 001234 _Test_Support_Test_10_samples.txt

11:24:44.427: Conversion completed successfully

001234 Test Support Test 10 samples.txt

Open folder

Process Raw Sample Data

Conversion failed: no samples

Convert Log
16:54:57.710: Attempting to convert sample data for 1 Raw Logger Data Files
16:54:57.740: Converted 000900_2013-12-25_20.10_001421.rld
16:54:57.849: Converting data

16:54:57.853: No raw samples were found in these files!

File from wrong site

1 File 000002_2013-12-07_21.21_000633.rld is from the wrong site. Do you want to abort the conversion?
H
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Logger

TheLoggemenu is in the upper right corner of ti&te Utilities Automation,Timelineg Logger
ChannelsSchedules, and iPack screens. A logger must be connected to the PC, either by USB or through
a remote connection, to access the Logger menu.

Load Instrument Configuration File

Allows the user to browse to and load into SymphoniePREktop Ap@an existing *.LGR instrument
configuration file that includes logger settings such as site number, location, time zone, reporting
period, plus the configuration of each channel.

Save Instrument Configuration Filg.LGR)

Allows the user tasave a configuration file their desired location within a standard File Explorer
window. The configuration file includes logger settings such as site number, location, time zone,
reporting period, plus the configuration of each channel.

If changes havbeen made to the configuration, SymphoniePB&sktop Appvill display that there are
unsaved changes to the loggamd highlight the unsaved fields. These fietsst be saved before
selectingSite>Save Instrument Configuration File (*.LGIR)he user wats the changes to be captured
within the *.LGR file that is being saved.

View Recent Events
View recent events on thieggerwhile connected tat via USB or MetLink. Events are timestamped and

include both an event type and some descriptive tdte® eventscan be helpful in troubleshooting
problems with the logger, iPack, sensors or communications.

Date Class Event Event Name Error Description

2017-09-29 13:50:35 |Fault 553 |FID_SVCOM_OPEN_BACKUP_FAULT Secondary Host unavailable or not responding
2017-09-29 13:50:18 |Fault [552 |FID_SVCOM_OPEM_MAIN_FAULT Primary Host unavailable or not responding
2017-09-29 13:40:34  |Fault (553  |FID_SVCOM_OPEM_BACKUP_FAULT Secondary Host unavailable or not responding
2017-09-29 13:40:17  |Fault 552 |FID_SVCOM_OPEN_MAIN_FAULT Primary Host unavailable or not responding
2017-09-29 13:30:35  |Fault (553 | FID_SVCOM_OPEM_BACKUP_FAULT Secondary Host unavailable or not responding
2017-09-29 13:30:18 |Fault [552 |FID_SVCOM_OPEM_MAIN_FAULT Primary Host unavailable or not responding
2017-09-29 13:20:34  |Fault (353 | FID_SVCOM_OPEN_BACKUP_FAULT Secondary Host unavailable or not responding
2017-09-29 13:20:18  |Fault [552 |FID_SVCOM_OPEM_MAIN_FAULT Primary Host unavailable or not responding
2017-09-29 13:10:35  |Fault (553 |FID_SVCOM_OPEM_BACKUP_FAULT Secondary Host unavailable or not responding
2017-09-29 13:10:19 |Fault [552 |FID_SVCOM_OPEN_MAIN_FAULT Primary Host unavailable or not responding
2017-09-29 13:00:35 |Fault (553 |FID_SVCOM_OPEM_BACKUP_FAULT Secondary Host unavailable or not responding
2017-09-29 13:00:18 |Fault 552 |FID_SVCOM_OPEM_MAIN_FAULT Primary Host unavailable or not responding
2017-09-29 12:10:20 |Info |299 |OD_SVCOM_SMTP_FILE SENT

2017-09-29 07:50:36 |Fault 553 |FID_SVCOM_OPEM_BACKUP_FAULT Secondary Host unavailable or not responding
2017-09-29 07:50:19 |Fault 552 |FID_SVCOM_OPEM_MAIN_FAULT Primary Host unavailable or not responding
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al NJ] CAfSa a a{Syiut¢
t NB@Syia NI ¢ REGE FAESa FNRBY 06SAy3I NBUNASOSR FTNRY
card or sent via iPacKhis § useful irseveral common ways:

- Tosend data files only afterparticular commissioning start time & datparticularly once all
sensors have been connected.
- To send data files after a site number changarticularly in the case of replacing a damaged or
old logger with apare previously installed somewhere else.
- After installing or configuring an iPack with a logger tha$ been operating without regular
sending of data filek prevent the sending aill previously recordedilesT N2 Y (G KS f 233 SNX
internal memory.
alF Ny Ay3 FAESa a aSyid oAttt y2id RStSGiS GKSY® |1 26S0
overwrite the oldest internally stored data first (circular buffer), regardless d@thdr they have been
markedr & &.ASy (¢
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5.5]| Site UtilitiesTab
TheSite Utilitiestab allows the user to view and edit basic site database properties, save
@ the data encryption password for the site to the site database, and perform standard data
expott functions.It can be viewed regardless of if the logger for the corresponding site is
connectedto the PV via USB or remote Metlink.

—P Home Screen - Fleet View

Se— Data Export Data Import
Fleet View
— Export Type _ Imports *.RLD files into site | Import
statOate
: End Date Location
fte Utifties | P lchester [View In Browser)
Data available from 2021-04-06 to 2021-04-14 N »
@ (Leave dates blank to export all data)
Latitude © | 44,33827
Automation Export |
trgi
o2 cento
Timeline
s“- T
Number: 000525 [ 1ockLocation @
save to Site File | Cance
Instruments Project on Site J
-
B Enter date : Data Encryption Password (O
p B — v 05t
& ) )

g
&
*

2 E]
e -3

Data Export

DataExport controls exporting of data files from the site file into a common text file format that can be
easily processed by thixdarty data analysis tools or viewed in a text editor. The Export Type defines
what type of dataeasurements Diagnostic Communication, Events) are exported when th&xport
button is clicked.

The start and end dates define the data to be exported by a time range. By default, these are blank,
which provides an easy way to export all data. The start and end dates of exports haey a 1
resolution (rather than hours, minutes, or seconds).

Detaik about data exports can be found5rl4 | SymphoniePRO Texile Formats
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Data Import

Thelmport button allows you to select and import raw data fileo the site database.

Site

Sitecontainsdetails about the site

Descriptionholds up to 20 text characterblsed to describe a sitharacteristianore specificallyvhen

a project has multiple sites that need differentiation

Projectholds up to 20 text charactersia SR F2NJ I O NAST RSAONALIGAZ2Y 2F (K
2AYR CINYEOOD

Towerdescribes the type of monitoring tower on which the instrumentation and sensors are mounted
64bwD cn Y - 15 ¢dzo dzf I rNi@dappeashdlySrite Byniph®niePREEkOS ¢ 2 6 S
Appand does not exist in the logger or in the data set generated by the logger.

Commission Datés the date the site began collecting data. Data imported before this date will be

filtered out.

UnitsarefixesasSI| (metric) units only. The Units setting defines how wind speed data are scaled upon
export or in charts and reports.

Location

Location contains specificy F2 NXY I G A2y | 62dzi (GKS aA0SQa 20 0A2y®
Descriptionholds up to 20 text characters. Used foetown, address, or other related information.

Latitude andLongitude are entered in decimal degrees with precision to 7 decimal places.

Elevationof the site is entered in meters.

The latitude, longitude, and elevation wilbdate automaticallypased @ the GPS coordinatesaved in

thed A (+.BL.DFiles

By checking théock Locatiorcheckbox, coordinates in the *.RLD fileidl be ignored andnly values

entered by the user willdused

Time Zoneis entered relative to UTC with up 1#4-time zone resolution (for locations where the
adjacent time zones ar&/2- and 1/4-hour difference rather than 1 hour).

Data Encryption Password

TMma Aa (KS aid2 NI FRLDidat ileickyptigh padsaweidd § KS a A iSQa

The password is entered asext string of up to 20 characterdisplayed asi f when entered.

The password stored in the SymphoniePREsktop Appmust match the password stored inth@ A (G S Q &
logger to decrypt data.
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5.6| Automation Tab

®

nk connection.

- File DownloadRetrieveall unsent .RLD raw data files.
- LoggerUpdate logger firmware
- iPack: Updatéack firmware

- Connection: End Metlink session whdhations are complete.

Automation functions will not be initiated with a USB MetLink connection, nor will automation functions
be initiated if they are already in process as the result of an existing MetLink connection by another
user. Logger or iPack firmware upgrades cap ake automated from this screen rather than performed

manually from the Logger or iPack screens.

TheAutomation Tab isfor selecting actionso be automaticallyperformed during the next
remote MetLi

Automated Action Settings

Save to Site File Cancel

File Download
Logger
iPack
Instruments
S Connection
Last Automation
Summary

| | Retrieve all unsent files

Selected actions will be performed upon the next MetLink connection.

Skip retrieving files before | Enter dote ®

Import retrieved files

|| Upgrade Logger Firmware
Current Firmware: 341
Model:

Serial Number:
Firmware file to apply

|| Upgrade iPack Firmware
Current Firmware: 240
Model:

Serial Number:

Firmware file to apply

[] Di after d

820600980

939000127

SymphoniePRO (8206)

iPackGPS LTE-VZW (9390)

Automated actions details can be found in application logs

are

Open folder

When connecting to the site, the Connection Status will indicate progress of automated actions.

Once automated actions have been completed, putting the quoser the Connection Status

G/ 2YLX SGSR

Ldzi2 Yl GA2Y
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5.7| Timeline Tab

TheTimelineTabis used for viewing and editing all tinlased site metadata. Many

J-|-|-|-|- different data sources are shown chronologically alongside each other in this view to
provide a comprehensive picture of what has happened to the site over the course of its

0O0
o Use Dctouitstes | | 121902017 19 78| L2020 Ea
v s =] )
@ 5w s w & 4w mm @ m W s m wom @i 33 4 s s 7 5 3 moum B w s % v uls maan @ s % v aas v i
Site ) Al Dates.
| ] e————— m @ Current Selected Dates
@ — 27 Events.
[ep—
(9] Hide Emgty Chanmels -
S |
Hulomation December 15 December 20
o7 jr22 |35 \e9 oo
s s
Timelne
[ s o * * @ |
& conm [ —
=
Nate
L e sesese
B IR e o e —
© eEmmmmm EReee
0, o, pacx,_wixeue
o e
- | -
o
au1712.19 12165
- I e
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o 20171219 122114
fie
T —
s o Everc
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thi7? KT
frrTTpr—
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O SVCEM JPREX,SHUTOGWN
a7 1219 15900
o :
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271219159220
o Ever:
0 secews ¢
Comen

The top pane of the timeline screen provides a simple visual summary of available data and acts as the
zoom and pan controls for the displayed date range. A solid bar indicates no gaps in data. Dates for
which no data files have been imported are repnetsel by blank spaces.

The user can define a specific date range to view by dragging the blue date selection handles or by
zooming in or out by scrolling.

Large amounts of information can easily be viewed to find problem acgackly make adjustments to
fix data export issue®r diagnose strange sensor behavior.

Unused channels can be hidden using ide Empty Channelsheckbox.
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Files

When theFilesrow is selected, file information is displayed in the pane on the right side of the screen.
5SGlFrAfa Oy 0SS OASHSR F2NJ a!'ff 5FGSaé¢ 2N F2NJ a/ dzNJ
The file name, size of the data file, start and end dates, and number of associated ttata @eents,

and communication logs are displayed.

Doubleclicking an *.rld file box will open the file inuickView windowThe *.rld file must be stored in
the Raw Logger Data Files Path defined in Settings to hedithis way.

Events

SymphoniePRO logs all types of events and records them in the data stream. A history of fault events
and user actions is recorded for each site. WhenBEkentsrow is selected, the full details for that item
are listed in the pane on the right side of the screen.

SymphoniePRO events are classified as faults, actions, or information. Further details like error codes
provide supplemental information that can belpful in troubleshooting. Seie Troubleshooting
Guideor more detailsabout events

Comm.

When theComm.row is selected, communication information is displayed in the pane on the right side

of the screen. Detailscan @A S SR F2NJ a! € 51 GSa¢ 2NJ F2NJ &/ dzNNBy (
(carrier), signal strength, connection duration, bytes of information transmiteckived, and the

timestamp of the communication are shown and can be exported wittEkgortbutton atthe bottom

of the window.

Note

TheNote row allows comments to be enterday the userelated to a particular date. For example, if a
sensor is swapped out, or the SD card is pulled, a note can be entered for the date the action occurred.
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Channels

When a sensor channel is selected, sensor history information is displayed on the right side of the
AONBSyd 5SGFrAfa Oy 06S @OASHGSR F2NJ alff 5F0Saég 2NJ
Rightclicking on a sensor channel row will present the option to Edit, (tHrdbg Edit Sensor History

screen), Delete, or Create New Sensor History (through the Add Sensor History screen). Double clicking a
sensor channel row will open the Edit Sensor History screen.

Edit Sensor Historgllows the values to be modified and saveatk to the site file. The effective date
and time of the change can be entered, and fheceptbutton saves the changes into the site history.
This is used when tHegger was configuredith or the site file was saved with incorrestnsor detas.

Effective Date  11/12/2017 12:00 AM = Description MRG Class 1
Channel Type ™% Anemometer Serial Number | 596600000853
Height 33.79 Meters
Boom i 230 Degrees
Scale Factor 0.774 m/s per Hz
Offset 0.18 m/s
Units my/s (meters per second)
7 7

Accept Cancel

Add Sensor Historis used when a sensor on a particular channel is replaced or when its orientation on
the tower has been changed. For example, if a sensor is changed and the new scale factor and offset are
not entered in the logger, the correct scaletiacand offset can be entered in the timeline with the date

and time of the change so that the correct scaling is applied from that time forward.

Effective Date  12/10/2017 10:11 PM 3 Description MNRG Class 1
e T *«) Anemometer - Serial Numb 596600000853
Height 3379 Meters
Boom Bearing | 230 Degrees
Scale Factor 0.774 mys per Hz
Offset 0.18 mys
Units m/s (meters per second)
I A
f Accept f Cancel

Note- The raw data does not need to beingported for any changes in the sensor history to be applied.
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5.8| Reports Tab

N\
TheReportsTab contains options for creating data reports.

—° 000006 (34m RNRG Test Tower) - Reports

startDate | 10712015 B | Refresh |
Fleet View -
End Date |1I)/31j2l}15 &|| | Export Current |
Site
‘Data available from 2014-10-08 to 2015-12-02
% {Leave dates blank to export all data)
Site Utilities
@ 1 ofl B
Automation
Summary Report 000006 (34m RNRG Test Tower)
' Start Date (mmiddfyyyy):  10/01/2015 Project  Wind Dev. Project
imeline End Date (mmiddfyyyy): 1043142015 Location: Hinesburg, Vermont

Elevalion: 94 m

Instruments ::sﬁoc::s ! T mis 243 8 10’&1‘12315 9.81 ‘0’22;:1?515 80 40 17.98 imzzg.'gw
gzﬁ:‘;‘?}c Aoem | | sam mis 217 33 10’35:’;315 953 ‘0’::;;15 7 S 17.74 |m2224§0ms
::x:-oc::s ! 3 | 22m mis 210 a7 10’?“3:“12215 8.85 ‘0’22;:15515 ar a4 16.51 m.'zzg.'??gm
:::E:::}C foem |y | a2m mis 158 34 10’2&’:315 868 ‘0’5;‘?;515 74 3 17.08 |m22;.':§|5
g';ﬁ::sr Vane | s | aam deg 192.65 23.08 s
g:’;ﬂ:’r Vare |y | 2tm deg 186.64 2267 sE
2'25;;2}5 Teme | 45 | 33m | Degeesc | a1 724 10’3;’:315 2340 ‘0’1152’;]”15 02 2387 |D.'1|52.'£|5
SN ::':ﬁ;;:}s Teme | 47 | 2m | Degreesc | 7e2 772 10;!03;:22315 2491 ‘0’1152:'5315 11 2505 |m1|52.ZDms
' 2% |
Connect 7

To generate &ummary Reportselect the desired date range for reporting in B&art Dateand End
Datefields in the top left corner of the screen. The dates are defaulted to the first and last day of the
most recent complete month. Press thead Reporbutton to generate a report. The report will appear
on screen.

After one report is generated, it can lsbanged by entering new start and end dates and pressing the
Refreshbutton.

The report viewing window has vertical and horizontal scroll bars, as well as a zoom bar and zoom drop
down menu on the bottom right. If the report has multiple pages, use thevesror the page number
box at the top left to navigate through the report.

For each channel, thBummary Reportontains the following information, based on how the channels
were programmed and the data collected over the selected time range: sensor heittst of collected
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data, average value, minimum and maximumniihute average values and their times of occurrence,
average l@ninute standard deviation values, maximursdcond sample value and its time of
occurrence. In addition, the report containsetlaverage turbulence intensity (TI) for each wind speed
channel, the prevailing (most frequent) wind direction sector for each wind direction channel, and total
for any totalizer channel. Note that no maximum or minimum values are listed for wind direction
because these statistics are not meaningful in the context of direction.

If a channel configuration was changed during the reporting period and the units remained the same,
then the summary statistics are derived from a dataset that includes data fedfordoand after the
change. The channel number will have an asterisk next to it to indicate that a configuration change
occurred. If a channel configuration was changed during the reporting period and the units changed,
then the report will contain separatrows for the channel before and after the unit change.

Reports can be exported to PDF or TIFF files by preSspayt Current which openshe Export Report
window.

Export Report

First Month Last Month
Sep-2015 t1| | sep-2015

() Date Range

Start Date End Date

Data avzilable from 2014-10-08 to 2015-08-30

({Leave dates blank to export all data)

File Type pdf ~

(oo ) (o)

SelectMonthly to export a single or multiple reports using data from complete months. If you select a
range of months, a separate report will be generated for each month.

To specify a different date range, sel@zdte Rangeand enter the desired dates in tt&tart Dake and
End Datefields. By default, these dates will be the same as the start and end dates for the currently
displayed report. Use thEile Typedrop-down to select either PDF or TIFF.

After pressindsave the report(s) will be saved in the Reports Pathafied in File>Settings. Links to
the report file (for a single report) and the Reports folder will appear undeEtmort Currentoutton.
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5.9| System Configuration LoggerTab

e Memory
Q ¢ KS [ 233 $dody ebtibriajfo@simonitoring and managent of memory usage.

The SymphoniePRO logger can record data to an SD card in addition to recording data to its internal
YSY2ZNE® LF y2 {5 OFNR A& LINBaSyias GKS aSY2NeR asSoi.
AYyaidSIR 2F a{5 /I NR¢&OD

Memory Memory
Internal
SD Card
[ Unszent 7.6 MEB

[ *.rld Files 10.6 MB [ Free .2 MEB

[ Free 1,882 ME
Capacity 1,902MB SD Card
Valume Label (no SD card present)

B J

Internal Memory Storage

The logger will record data to its internal memory (7.8 MB capacity) until it is full; then it will overwrite
the oldest internally stored data first (circular buffer). The time it takes to fill the internal memory varies
depending on the number of instatll sensors, the selected averaging interval, and whether raw data
files are being recorded.

data backup. Industrialated 512 MB and 2GB SD cards are sold separately.

TheSD card reader in the logger is writely. When data files are transmitted by
SYFAET 2NJ KNRBJAK + aSi[Ay] O2yySoOidi
memory, not from the SD card.

o An SD cardhould bdnstalled in the SymphoniePRO logeprovide redundant
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SD Card Storage

The logger writes data to the SD card from thiernal memory whenever a file closes; *.RLD files close
every day at midnight. A file will also close whenever a configuration change is made to the logger
(changing a sensor type or an averaging interval, for example). When an SD card is insertkxd any f
saved to the internal memory that had previously not copied to the SD card will be copied.

The amount of timeto fill the SD card will vary according to sensor configuration and logger settings. A
factory-formatted 512 MB card can hold over 10 yeafslata files for a typical wind resource
assessment (WRA) installation collectingmidute statistical data.

For example a meteorological tower outfitted with 7 anemometers, 3 wind vanes, 2 temperature
sensors, 1 barometric pressure sensor and 1 redativmidity sensor, set to collect 4finute statistics
and connect once per day using a remote connection to the user's PC will transfer around 45 KB per day.

Because a MetLink connection uses very little bandwidth overhead, the transmitted byte usage will
closely follow the data file size.

Enablingl Hz sample data drastically increases the size of .RLD datagiteeximately 250 KB per
enabled channel per daif.all channels are enabled and 1 Hz sample data are collected for all channels,
the internal memory will be filled in about 18 houssa 2 GB SD card will be filled after approximately
220 days.

For exampleif 1 Hz sample data were collected for two of the anemometers and one of the vanes, the
sample data size for the same cday period wold be 750 KB. Under this scenario, the daily file size
would be 795 KB (45 KB + 750 KB), and a 2 GB SD card can hold over 6 years of data.

Because of the increased .RLD file size when recordizgsdmple data?2 GB SD
card is strongly recommendetihef 2 33SNDa Ay aSNyFt YS
relied upon for longterm storage of raw data files.
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Data Retrieval

TheRetrieve By Date Randmutton in the Data Retrieval section retrieves files via remote or direct

(USB) MetLink connection from the internal memory and saves them to the Raw file folder on your PC.
Doubleclicking on files in the Raw file folder will ope@aickView windowhat shows a snapshot of
recorded statistical data for each logger channel. The date range of available data is shown; leave dates
blank to retrieve all available data files.

Site

Number

The Site Number field defaultsto tier 28 G p RAIAGA 2F GKS f233SNNa aSNR
sixdigit number. In the event the logger is replaced, the new logger should be programmed with the

same site number to provide data continuity for that location.

52y Qi dza Ste Rudzhsts AH@ kité Sumidehis used throughout the systel
o Fa GKS YFAY ARSYGAGE 2F (GKS AAGS )y
therefore must be unique across the fleet.
Description
A site description of up to 20 characters candmered. This is used to provide a brief description of the
AA0SE adOK2Balaa@gSWERHER YI & AyOfdRS KS aArAdsS ydz
location within a project.

Project

A project description of up to 20 characters can be entefmject is usually a broader term that
RSAONAROSA Ydzf GALX S aAiGSad ¢KAA Aa dzaSR (2 LINRODARS
{2t N CIN¥aéao

Units
S| (metric) units of measure can be selected for displaying measurements on theldégged ONB Sy @
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Location

Description
A site location description of up to 20 characters can be entered. This is used to provide a brief
RSAONALIIAZ2Y 2F (GKS aAdsS t20FG4A2y3T &adzOK & a{LINRARyYy3

Latitude

Enter latitude in decimal degrees (rather thaegilees, minutes, seconds). Format will look like:

44.3286110. Use positive numbers for northern latitudes; use nega)iveibers for southern

latitudes. If an iPackGPS with adequate GPS signal is connected to the logger, this setting will be updated
automatically at the end of a successful call.

Longitude

Enter longitude in decimal degrees (rather than degrees, minutes, seconds). Format will look like:
73.1100000. Use positive numbers for eastern longitudes; use neggtivenibers for western
longitudes. If an iPackGPS with adequate GPS signal is connected to the logger, this setting will be
updated automatically at the end of a successful call.

Elevation (m)

9t SPIriGA2ya INB Fftgléa LINPPARSR Ay YSPBBHERSWES 3 NRE S
adequate GPS signal is connected to the logger, this setting will be updated automatically at the end of a
successful call.

Time Zone
{StSO0G G(KS f233S8SNNa -HovDlistf ThaiSynpBoniéPRY Bggdr Nickailts i ke R NP LJ
zone U C+0:00.

Remember to use logger local standard time (not daylight savings time). The |
clock will not adjust for daylight saving time.
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Configuration
LoggerConfigurationdetails are automatically detected by SymphonieR&ktop App

SerialNumber
Theunique RAIA G &ASNARFE ydzYoSNJI 6KFG Aa SYOSRRSR Ay

Model
The model number of the SymphoniePRO logger is 8206.

Ref Time
¢CKS t/ Of201Qa OdNNByd GAYSS RAALX |l achinbaxy KS
Pressing th&et Cloclo dzii i 2y ¢Aft dzlJRIFIGS GKS f233SNRa Of 201

Logger Time

iKS

t 23

g2

¢KS £2338NJ 0t201Qa OdNNByYyid G(AYSP +SNATFe (KF{ GKAA

GAYS oy2i GRIFIefAIKG alr@ay3aaés GAYSOO
Firmware Version

CKS @SNBAZ2Y 2F FANNGINB (GKS f233SNNa 2LISNI GAy3

Pressing thé&Jpgrade Logger Firmware buttowill open the Upgrade Logger Firmware window and
allow a firmware version to be selected and the upgrade initiated with the Start Upgradenbutto

When new firmware is available, an orange flag will appear on the on the menu bar of SymphoniePRO
Desktop AppCurrent versions of firmware are always available for download from the NRG Systems
website.

Hardware Version
The version of the assembledaiiit board and its electronic components.

Manufacture Date
The date when the logger was manufactured is displayed.
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Security

Data Encryption Password

l'a | aSOdaNRAGe YSIadiwNBzI {&YLK2yAStwh OFy SyONRLH R
Password 0f1-20 alphanumeric characters be enabled by setting a Data Encryption Passwued in

Desktop Apf lBoggerscreen.

Security
Data Encryption Password (i) Disabled Set -\‘. Serivie v,
Logger Access PIN (i) Disabled set L lero )

Data Encryption Password

Enternewpassword [ |
Re-enter Password

( Save To Logger ) | Cancel )

Security

To decrypt imported data, the same Data Encryption Password musivsslin the correspondingsite
file (from the Site Utilitiescreen). It must also be entered to view the data in QuickView.

Data Encryption Password

Password ||-l---lnln--rl- e | Enabled save to Site File

This is an optional feature intended only for those for whom data theft is a risk. If the data files are
stored in an encrypted format on the SD card, the encryption password will alscelbedéor the
software to decrypt the data. Encryption password status is indicatetidipesktop AppLoggers are
shipped from NRG Systems with data encryption disabled.

Do not lose the Data Encryption passwoldéep it in a safe placBlRG Systems
0 doesnot save or store Data Encryption Passwords and cannot recover them if
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Logger Access PIN

As a security measure, a numeric access/system lockout code of up to 6 digits can be set using
SymphoniePRO Deskté&yppand USB connectioithisis an optional feature intended only for use by
those for whom logger theft is a serious rikkggers are shippeftom NRGSystems with theLogger
Access PIN disabled.

To change the Logger Access PIN, the current PIN, SymphoniePRO Desktop App, athedEh
to the logger from a computer are required.

With a logger access PIN set, when a logger key is pressed, the first screen displayed will be:

Enter PIN:
Attempts Left: 8
Site:000000
SN: 000000000

Failure to enter the correct logger access PIN followed bySEd putton will result in a message:

Enter PIN:
Attempts Left: 7
Site:000000
SN: 000000000

LT GKS O2NNBOG tLb AayQl SYyGdSNBR RdNAYy3a 2yS 2F (K
communication interfaces) to the logger will be disabled for approximately 2 days. Logger access PIN
status is indicated by SymphoniePRE&sktop App

Security

Data Encryption Password (i) Disabled Set |\ Disable I

Logger Access PIN () Disabled Set ) (@]
SymphoniePRO_Datalogger_ProductManual support@nrgsystemsom | Pagel05

Rev. 9.0 29 January 202«



NRGProduct Manual
SymphoniePRO Data Logger

If the LoggerAccess PIN enabled and a matching PIN does not already exist in the dites filser will
be prompted to enter the Logger Access PIN into the following screen Miettink communication

with the logger is attempted:

Logger PIN Access

Logger PIN access enabled for:

& Site 001234 (Tech Support Test 10)
® [ pgger 5/N 820600033

Enter Logger PIN to continue.

7 attempts remaining.

' Authenticate ' ' Cancel '

Failure to enter the correct Logger Access PIN within 8 attempts will lock acce
0 to the loggerfor approximately 2 dgs. There is no way to defeat tis lockout

MetLink Authentication
In addition to the useselected security features described above, each MetLink connection utilizes

authentication to verify both the logger aridesktop App
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5.10| Channel Configuration ChannelsTab

{:’6\'} Logger configuration can be completed before connecting the sensors to the logger.

Connect your computer running SymphoniePB&3ktop Appo the logger using the USB cable or
remote connection, and double click theeson the Home screen. Under the Instruments section in the
left navigation pane, click on théhanneldcon. The Channel Configuration screen shows the current
settings saved in the logger.

Header Bar Functions

Above the rows for individual sensor ¢ireels there is a header with several options that apply to the
logger and/or all channels.

Statistical Reporting Period | 10 Minutes - | [ Load From Lngg-r] [ saveTo Lngzer) | 26 crannel wiring Panet - | Sensor Wiring Map

| Channel | Mode ‘ Type Description ‘ Serial Number ‘ Height | Boom Bearing | kalefauof‘ Offset Units ‘

a
[ |

Statistical Reporting Period
The SymphoniePRO logger has a selectatalistical Reporting Periodf 1, 2, 5, 10, 15, 30, or 60
minutes.

Statistical Reporting Period | 10 Minutes - (lnad From Lnggerj [f Save
- 1 Minute
Channel I 3 Description
2 Minutes
5 Minutes
- 1 (5 statq 10 Minutes ometer NRG S1
15 Minutes
| Ld 30 Minutes T |NRG 59
Data Logging Mode | o 50 Minutes - I Serial Number |9405000[

Load From Logger/SaveTLogger

/ KFy3aSa Ay O2yFAIdzNY GA2y O y o6Save olLagéaiittod, dvhileél KS f 233
the Load from Loggebutton will revert to the settings saved in the logger. Changes to individual sensor
channels and logger settings can alscsheed using th&ave Albutton or discarded using thBiscard

All button located in the bottom left corner of the App window (shown only when changes are

detected). Clicking theoad from Loggebutton restores the original settings without saving any

changes.
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Wiring Panel
There is a droglown menu for choosing a ighannel or 2&hannel wiring panel. Choosing the-16
Channel Wiring Panel will hide the 10 unused channels and only display the 16 channels.

Stafistical Reporting Period I 10 Minutes v | (Laad From Logger) | Sove o lozzer | | 26 Channel Wiring Panel - =
a 16 Channel Wiring Panel
Channel Mode Type Description S Boom Bearin
26 Channel Wiring Panel

The 16Channelviring panel maintains the same logger channel numbers as thi

26-Channelviring panel meaning thathe channels are not all numbered
consecutivel.

Channel Configuration Unsaved chanzes!
Statistical Reporting Period [ 5 Minutes +] (Load From Logger | save To Logger | |15 channe Wiring Fanel_+ |
Channel Mode Type Description Serial Number Height
+ 1 (1) Statistics o], Anemometer NRG S1 94120001621 0.00m
+ 2 (') Statistics *«, Anemometer NRG 51 94120001620 0.00m
+ 3 () Statistics *4, Anemometer NRG 40C Anem 173500288820 0.00m
+ 4 (1) Statistics ‘ Totalizer Novalynx Rain Gauge N/A 0.00m
+ 5 ) off *4, Anemometer No Sensor 0.00m
+ & ) off o], Anemometer No Sensor 0.00m
+ 7 () off o], Anemometer No Sensor 0.00m
+ 8 ') off An eter No Sensor 0.00m
V) o1 Anemometer
I 13 I () statistics "y Wind Vane  NRG 200M Vane 1007000014469 £5.00m
+ I 14 I (') statistics ®y wind Vane  NAG 200M Vane 1007000014680  64.00m
+ I 15 I () statistics A Analog NRG BP0 Baro 9335000840 2.00m
+ I 16 i () Statistics \A Analog NRG RHSX Humi N/A 2.00m
+ 17 () statistics WA Anslog NRG T60 Temp 9400003255 2.00m
+ I 20 i () Statistics \A Analog EKO MS-B0 GHI tower 1470946686 0.00m
+ I 21 I () Statistics \A Analog EKO MS-80 RHI 1470946798 0.00m
+ I 22 I (') Statistics WA Analog EKO MS-80 DIF 1470946796 0.00m
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Sensor Wiring Map

Clicking on thé&sensor Wiring Mapink to the right in the Header Bar will open a .PDF that contains

wiring information for many sensors commonly used with the SymphoniePRO logger. The sensors shown
in the Sensor Wiring Map do not constitute an exhaustive list of compatible sensors.

symphonie )RO

Wiring Map

Viewing Live Data

The final function located in the Header Bar is viewiing Data This function displaysdecond sample
data being recorded by the logger for all enabled channels. Live data can be used to verify sensor scale
factors or to check sensor cdition during or after a severe weather event.

Viewing live data from the logger requires that the channels are first configured, sensors are connected,
and a connection (remote MetLink or USB MetLink) is established.

The Live Data function consumes additional battery power and network airtim
Live data will automatically turn off after 5 minutes or if you navigate away froi

All sensor channel fields must t@mpleted before live data will be transmitted fc
that respective channel.
0 the ChanneConfiguration screen.
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